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TWIN WASPS ROAR- 

and the VOUEHTS take off f 


This year over a hundred of the latest 
Vought Scout Bombers are joining the 
Fleet. Each is powered by a Twin Wasp 
Junior engine, bearing, like every other 
Vought in Navy service, the famous 
Pratt & Whitney emblem . . . symbol of 
dependable power. 
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ORDER YOUR CUB NOW... 

For Quick Delivery 
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1938 is another great Cub year. In fact, more than one- 
third of all commercial airplanes being purchased are 
Cubs. Our large plant is operating at full capacity, turn- 
ing out Cubs as fast as our rigid standards of manufacture 
will permit. Moreover, most Cub dealers' supply of new 
airplanes on hand is limited. Therefore, if you want to 
save yourself the disappointment of having to wait for 
delivery, we urge you to see your Cub dealer at once. 
There are three popular Cub models from which to 
choose — all at prices within the budget of the average 
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COUNT THE CUBS 

THE WORLD'S FASTEST SEELING AIRPLANE 
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ZEROLASH 

HYDRAULIC VALVE LIFTERS 
uri£Pm£&H to fyout f*ujute/ 


Standard 

Equipment 


PASSENGER 

CARS 


1. Improved Engine Per- 
formance 

2. Simplified Engine Design 

3. Freedom from Tappet 
Adjustment 

4. Valve Gear Quietness 

5. Accurate Valve Timing 

6. Prolonged Life of Valve 
and Seat 


Engineers Know All About Zero-Lash Hydraulic 
Valve Lifters. Ask Them! Developed by 
the Makers of Rich Valves. 

WILCOX-RICH • Division of EATON MFG. CO. 


AIRPLANES 

INDUSTRIAL 

MOTORS 


to Increase Your Opportunities in Aviation 

PARKS ty&u 

in Actual Airline Operation 



Sets Up and Operates Air 
Transport System as a P>wject 


Students enrolled in Professional Flight and Aviation Operations Courses — as a part of their regular pre- 
scribed training operate a scheduled transport line. Each assumes the duties of various operating officials — 



t They’re Doing Now! 


X7 4. YOU SHOULD KNOW ABOUT 
yacl& PARKS AIR COLLEGE 



PARKS AIR COLLEGE 




STEP UP Pno<Ldio*t REDUCE Go&U 
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BREEZE CONNECTORS 



BREEZE CONDUIT FITTINGS 



BREEZE SHIEDING CONDUIT 



R O D U C T S 


A glance at the list at the bottom of the page will show the 
varied products contributed to the industry by BREEZE. 
From ignition accessories to fuel and oil tanks BREEZE of- 
fers the most complete line of aircraft parts and accessories 
of any one in the business. Improve the safety and operating 
economy of your airplane or airline, equip with BREEZE 
products. Contractors to the United States Government. 
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AIRCRAFT PRODUCTS 

Radio Ignition Shielding AiMiob'ici Propeller Pitch Control! 

[including Spark Plug Shielding) Generator and Ignition Filter! 



STAINLESS STEEL DIVISION 


BREEZE CORPORATIONS, INC. 

41 SOUTH SIXTH ST., NEWARK, N. J. 



T HE Seversky P-35 Pursuit and the 
2-PA Convoy Fighter have readily 
gained universal recognition as the 
most effective units of aerial defense in 
the world. Ct, Together with their un- 
equalled speed, their effective range of 
4000 miles and their formidable arma- 
ment, this single-seater Pursuit and 
two-seater Convoy Fighter present an 
impregnable defense against air attack. 







Useful Alloys of Aluminum Do Not Just Happen 


T he word alloy has become an industrial com- 
monplace, yet the very fact of alloys is one of 
the significant things in modern industry. 

For industry can progress only as its materials im- 
prove. The metals, including Aluminum are among 
aviation's important materials. And alloys arc 
simply metals built to in- 
dust rv'sownspccificadons. 

An alloy begins with a 
metal having certain dom- 
inant natural character- 
istics; additional qualities 
arc developed by deliber- 
ate combination with other metals. The result is 
virtually a new metal, with certain properties great- 
ly improved and with new kinds of usefulness. 
Natural characteristics of Aluminum arc light- 

conductivitv. When aviation needs these intrinsic- 
advantages, coupled with a new set of physical 
properties, such as greater strength or hardness, 
research is called upon to develop a new alloy. 

The specifications demanded become a definite 
problem for attack in the laboratory by metallurgists 
and other scientists who arc grounded in the 
theory and the history of alloy development. 

After they have determined the best alloying in- 



gredients and the processing necessary to develop 
optimum characteristics, the alloy is put through 
thousands of tests to determine whether the de- 
sired qualities have been achieved, and particularly 
whether the results ate uniformly dependable. 

The experts in manufacturing have their innings, 
too. Can the alloy be cast 
or worked as intended? 

How docs it machine? 

What of welding? How 

It takes men to make 

It takes extensive (and expensive) equipment. 
And it takes time. 

Research has already developed many different 
alloys of Aluminum, each with its own special 
combination of useful characteristics. How many 
mote will be needed by aviation, only time can tell. 
Some we arc searching for at this writing, and what 
we arc learning in such study will be helpful in 
meeting the even stiller specifications which avia- 
tion most certainly will be laying down tomorrow. 

This is one of the ways we arc accepting our 
responsibility to aviation and to the general public. 
Aluminum Company of America, 2182 Gulf 
Building, Pittsburgh, Pennsylvania. 



ALCOA -ALUMINUM 



Consolidated Aircraft 

PBY-1 


PATROL 

BOMBERS 


ARE EQUIPPED WITH 



During 1937, 50 of these twin-engined flying 
boats, built for the U. S. Navy, completed four 
non-stop mass formation flights totalling 14 1,400 
non-stop airplane miles. More than 200 of these 
PBY-1 units have been ordered by the Navy, from 
Consolidated Aircraft Corporation, San Diego, 
Calif., builders. 

The privately owned "Guba”, identical with the 
PBY-1 except for omission of armament, is the 
only flying boat to span the Continent in a single 
hop — three of such flights having been made, one 
(San Diego to New York) in 17 hrs. 2 min. 

NORMA-HOFFMANN precision bearings 
are largely used throughout these ships — in the 
plane itself, in the engines and controls, and in 
the Pioneer, Kollsman and Sperry instruments. 
Their accuracy and dependability contribute to 
the fine performance of these flying boats. 


PRECISION BEARINGS 



end in the air— S NORMA-HOFFMANN Precision 

sones, control apparatus, instruments, radio equipment, 
the Catalog. Let our engineers work. with you. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U S A. 
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CONSOLIDATED 

AIRCRAFT CORPORATION 

Sun Diego ♦ * EST. 1925 


— and now XPB2Y- 1 — 
Newest and mightiest 
arm of the Navy's coast 
defense. 

15 SHORT YEARS . . . yet those vital years in which American 
aviation cast off its swaddling clothes in a super-conquest of 
space and time. CONSOLIDATED looks backward on achieve- 
ments almost incredible . . . yet forward confidently toward a 
future development beyond the bounds of present-day 
imagination! 


First. Co 
COMMODORE — F. 
teen ships of this typ 
were built Twelve 
in active service. 


Consolidated's PBY TYPE 
— Two hundred and twelve 
of these patrol bombers 
delivered or now building. 



THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 




. . . A Reputation Fiui Thorough Training 


ROOSEVELT AVIATION SCHOOL HAS . . . 


It is that reputation, acknowledged throughout 
the aviation industry, that makes Roosevelt grad- 
uates acceptable for employment by aircraft 
builders, engine manufacturers, airline op- 
erators, airports, repair depots and private plane 
owners. 

Roosevelt Aviation School has been building 
and safeguarding its reputation for more than ten 
years. During that time it has won the confidence 
of the industry because of its methods, its sin- 
cerity of purpose, the thoroughness of its train- 
ing and the abilitv of its instructors. 


So it doesn't matter which course of training 
you take at Roosevelt, you get thorough training. 
You arc fitted for the work you want to do. You 
leave this school with confidence in your ability 
to handle your job. That confidence is invuluable 
to your future. With it, you can win success. 
Without it, yon face failure. 

The reputation of this school and its standing 
in the industry are important to you. Consider 
them before you choose any school, and the 
chances are that you’ll choose Roosevelt — the 
oldest Government approved school in the East. 


SUMMER CLASSES START JULY 5 


1 sign AND MAIL COUPON TODAY] 

ROOSEVELT AVIATION SCHOOI—At Roosevelt Field, Mineola, Long Island, N. Y. 

Without obligating me, send details of course checked: 

□ MASTER AIRPLANE MECHANIC □ MASTER AIRPLANE AND ENGINE MECHANIC P AIRLINE TECHNICIAN 
U AIRCRAFT DESIGN AND CONSTRUCTION Cl COMBINATION FLIGHT-MECHANIC 









» It's curious how habits formed 
early ill life persist. Just, twenty years 
ago wc spent quite a few months as a 
candidate for a commission in an in- 
fantry OTC. later as a cadet pilot in 
the Air Service. Then it was well im- 
pressed upon us that the winning of 
the war depended chiefly upon never 
passing up an opportunity to salute a 
Shavetail. In the last few weeks, 
visiting the Eastern area air bases dur- 
ing the maneuvers, wc could meet gen- 
erals. colonels and majors without a 
qualm, but we never caught a glimpse 
of a youngster with a single gold bar 
on his shoulder without an impelling 
urge to raise the right hand smartly, 
lingers extended, palm down, to a posi- 

and to say "Sir". 


makes his headquarters in the air in 
his own ship, flying it himself as much 
of the time as his command duties will 
permit. The General Headquarters air 

fortunate indeed in having a man of 
the caliber of General Andrews in 
command of the spearhead of our na- 
tional air defense. 



» Bur kidding aside, the work of the 
Air Corps in the war games in the 
New England areas was pretty im- 
pressive. We had an unusual oppor- 
tunity to see something of some of 
the units close-up as a member of Gen- 
eral Andrews' inspection party on 
May 10th. Flying in the “Command" 
Douglas transport, with a Northrop 
A-17 as escort, wc visited in succession 
First Wing Headquarters at New 
Haven, the 95th Attack Squadron at 

at Westfield (Mass.), and the 19th 
Romhardincnt Group at Schenectady, 
winding up at our starting point, 
GHQ Air Force headquarters at 
Mitchcl Field. Major General F. K. 
McCoy, in command of the 2nd Corps 
Area, and Ogden Reid, editor of the 
N. Y. Herald Tribune were also in 
the party. 


» Most impressive is General An- 
drews. He not only has all the per- 
sonal qualifications of a general officer 
in the best traditions of the service, 
but is one of the best pilots in the Air 
Corps. No swivel chair general, lie 



aviation 




BENDIX 


AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 






HEIL HELIUM! 

What caused Secretary Ickes to execute his complete 
about-face in the matter of selling helium to Germany 
is completely beyond our comprehension. It was less 
than a year ago that the good Secretary signed his 
recommendation to President Roosevelt in which he 
stated that it was not only perfectly safe, but also the 
duty of the United States as a good neighbor to make 
wholesale supplies available to Germany to promote 
scientific development of airships, and to promote safety 
of lighter-than-air operation across the North Atlantic. 
The Secretary's letter was made public when the Presi- 
dent sent a memorandum to Congress on the subject 
on May 25, 1937. 

Mr. Ickes seems to be playing a lone hand in spiking 
the German request at this time for, according to 
reports that are available, all the Army and Navy 
experts agree that Dr. lickener's request should be 
allowed. Perhaps it was the initial amount requested 
that scared him. for by simple arithmetic he could 
calculate that the cubic footage ordered would more 
than fill the LZ-130 twice over. What he probably did 
not know is the fact that even with the most efficient 
type of airship operation, approximately 100 per cent 
replacement of lifting gas per year is normal. Then, 
too, it is a matter of good operating safety to maintain 
a supply of helium at terminals sufficient to replace the 
entire content of one gas cell at any time. That reserve 
alone amounts to approximately one million cubic feet. 

It seems a pity that one man should thus be able 
to stand in the way of a development of real importance 
to aeronautical science all over the world. Germany 
has assembled a vast store of experience in building 
and operation of lighter-than-aircraft, and we believe 
it would be a serious mistake to hamstring airship 
progress at this stage by too seriously restricting helium 
export. Dr. Eckener is on record with the statement 
that large airships will never again be permitted to fly 
commercially on hydrogen. If it is only a matter of 
disagreement on amounts required, we hope that Secre- 
tary Ickes will adopt a more reasonable attitude than 
he lias lately evinced for it seems that it should be 
easily possible to control helium export so that the 
misuse of the gas could never become a serious threat 
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to our own security. There is too much to be yet 
learned about airships in commercial service to allow 
senseless fears to stymie the whole project. 


SPRING SCHEDULES 

Year after year there are certain more or less fixed 
events on the aviation calendar that we look forward 
to with particular interest and anticipation. This year 
one of them is conspicuously missing — the industry’s 
trek to the great NACA laboratories at Langley Field 
where basic research that keeps America first in the 
air goes tirelessly forward. Recognizing the necessity 
for cancelling the conference under present conditions, 
we regret, none-the-less, that it must be postponed, for 
past gatherings have been a constant source of interest 
and inspiration to the whole industry. 

We trust, however, that nothing will interfere with 
the annual assemblage of Soarers at Elmira. Elmira 
in the soaring season is one of our favorite places. 
After a warm day with the sailplaners on Harris Hill 
the relaxation afforded in the inner air-conditioned 
reaches of the Mark Twain, or on the terrace at Hill- 
top is something to grow lyrical about. The general 
atmosphere always reminds us of an Air Show or the 
Air Races — it’s so different. Missing are the noise and 
excitement — absent the hectic milling about accom- 
panied by the sounds of rending furniture and splinter- 
ing crockery. Perhaps it’s because the sailplaners 
haven’t yet grown up to the point of sophistication 
long since attained by their power-flying brethren. We 
hope they never do. 

Fun is fun, of course, in anybody’s league, but there 
is more to the Elmira show than a pleasant passing of 
days and nights. There is emerging at long last at the 
Harris Hill site the beginning of a movement that can 
be of tremendous importance to aviation in America, 
for in soaring comes a rare combination of pure sport 
with a dividend-paying investment. There is as much 
pleasure to be had in riding the thermals as in handling 
a spirited sail boat on a brisk day. At the same time 
there are no more sedulous seekers after aerodynamic 
and structural efficiency than the builders of the sleek 
and graceful soaring machines. And the lads who 
spend their time studying the behavior of the passing 
"fronts” for the benefit of an aspiring soaring record- 
seeker make continual contribution to a growing fund 
of meteorological knowledge that guarantees safe oper- 
ating conditions for coast-to-coast transports. 

Time was, and not long since, when soarers in 
America were content to look overseas for informa- 


tion and for equipment for their favorite sport. Now, 
thanks to the efforts of the Soaring Society and of the 
citizens of Elmira and other communities to provide 
suitable sites and adequate inducement for development, 
there is a growing number of U. S.-designed sailplanes 
and efficient secondary types. Every year more and 
more put in an appearance, and put up better perform- 
ances. Rumors are current that this year’s crop will be 
unusually interesting. We hope so, for we are all set 
to shove off for Elmira — at the drop of a sun helmet. 


LOOSE OR TIGHT? 

Everyone has agreed that the miscellaneous aircraft 
operators are badly in need of a protective organiza- 
tion, but the agreement stops right there. Almost every- 
one has a different idea about how they should be 
organized. When you boil it all down you find on one 
hand the advocates of a strong, expensive, central group 
to fight federal legislation in Washington, and on the 
other hand, a loosely associated collection of local 
groups with little or no overriding organization. Some- 
where in between is the happy medium. 

An operator's problems begin right on his own air- 
port and it seems logical that his organization should 
begin there too. First job is to eliminate the destructive 
elements of price cutting among competitors on the 
same field. Then he must go out and attend to the 
cream skimming itinerant who sets himself up with 
a fully depreciated crate in the next pasture, reaps a 
harvest during the busy season, and retreats to Florida 
when it gets too cold for business up north. Next job 
is to go to work on his state legislature for protective 
and promotional aids. Finally there are the Bureau of 
Air Commerce and Congress to deal with. 

Experience has shown that the local organization 
can do the first three of these jobs efficiently mid 
economically. And given a good collection of active 
local groups, there should be no trouble in superim- 
posing a national body of modest proportions to act 
as Washington spokesman for the operators. A similar 
setup, the American Trucking Associations, Inc., has 
done much to solve the problems of the truck operators 
and there is a striking resemblance between the two 
types of business. It would be well for the aircraft 
operators, who are forming local organizations in many 
parts of the country, to take a tip from the truckers 
and build up their association on a similar plan. And 
those airports which are not organized, should take 
immediate steps to set themselves up so that their voices 
will be heard along with the others. 






LEGAL 

HORIZONS 


Aviation in America is in danger of overreguiation. — 
It is important now to survey the legal situation and 
chart a course lor the logical development of the 
air laws of the future. 


By John S. Wynne 


nineteenth century wrought 
many changes in the law of this land 
as well as the world. And we find 
today that aviation's flying steed, the 
twentieth century wonder of trans- 
portation, is doing the same. 

Air law divides broadly into two 
parts: national and international. 
First let us glance at some of the 
interesting national problems that arc 
puzzling legislators and keeping avia- 
tion’s attorneys awake at night. 

There are some who think that the 
solution to every problem is the en- 
actment of another law. That is why 
we have too many laws already. 
Others hold law and regulations in 
contempt and prefer the creed "my 
conscience is my guide.” That is 
why it is so hard to get all interested 
parties to agree on a sound basic law. 

While we have many laws, we find 
also many serious gaps between them. 
Another complexity is the number of 
Federal agencies that already have a 
hand on the controls. Hardly a De- 
partment in Washington not involved 
in commercial and private flying. 


But the outstanding problem of 
conflict, yet unsolved, lies between 
the sovereign jurisdiction of the Fed- 
eral Government over interstate air 
commerce and the sovereign jurisdic- 
tion of the individual states over in- 
trastate flying. Just where one begins 
and the other ends is not always easy 
to see. Whether or not the state 
sovereignty over its own air will pre- 
vail is a question. Suffice it to say 
that up to now the Federal Govern- 
ment and the States have adjusted 
their differences in a cooperative and 
friendly manner. The day is not 
far distant, however, when some issue 
of great importance will arise and 
some State will challenge the author- 


ity of the Federal Government. The 

Who owns the air and how do you 
occupy it? Ancient law said, con- 
cerning the ownership of land, “That 
which belongs to no one is by natural 
reason granted to the occupant." This 
was the old doctrine that might was 
right and effectively carried out by 
one's own physical ability to occupy 
effectively and control his acquisitions. 

“possession is nine points of the law." 

Lord Coke, to clarify the rights of 
property owners to the sole use of 
air supcradjacent to the land, laid 
down the well known maxim, namely. 
“Cujust est solum ejus et usques ad 
coelum” (to the middle of the earth 
and up to the sky). The English 
jurists cling tenaciously to the literal 
interpretation of both the 'ad coelum' 
theory and the Doctrine of Ancient 
Lights. The Doctrine of Ancient 
Lights was the right of an individual 
to free light and air: that one could 
not obstruct the light to another’s 
windows by building too close. The 
American courts, with few exceptions, 
refused to recognize the Doctrine of 
Ancient Lights, and have since re- 
peatedly held that one cannot hold 
an easement to air not possessed. 
They have been more logical than 
the English in that they hold the 
recognition of the common owner- 
ship of all that which is not possessed, 
and refuse to recognize allegations of 
possession unless there is an "effec- 
tive possession.” 

The travel of aircraft through air 


space is not in itself unlawful. It 
docs not constitute a trespass. A 


sary to legalize use of the air. It 
would seem here to follow that air 
travel over other people’s property 
would lead to the doctrine of 
"Damnum absqua Injuria" (damages 
without legal Injury). A modern il- 
lustration of the application of the 
Doctrine, “Damages without legal in- 
jury", would be a case of this kind: 
John Brown owns a home which he 
has enjoyed for years because there 
were no buildings next to him. 
Suddenly, on the lot next to him a 
dentist builds a home and office. The 
dentist's machinery causes consider- 
able noise and vibration much to the 
annoyance of John Brown. The 
courts have held that John Brown 
is without recourse in a situation of 
this kind, in that the dentist has a 
full right to the enjoyment of his 
home and the reasonable use thereof. 
Similarly the accustomed 500 feet 
altitude may cause some harm, po- 
tential danger or inconvenience to the 
occupier of the land below, yet has 
harm actually been done? 


In the case of Hinman vs. Western 
Air, a Circuit Court of Appeals held 
that the plaintiff was not entitled to 
injunctive relief against low flying 
airplanes over his land unless a show- 
ing be made of actual damage or harm 
suffered. Airports are not generally 
allowed in strictly residential or prop- 
erty sections where the attributes of 


aviation 


“peace and quiet” are expected, but 
where an airport is situated in the 
industrial and commercial area of a 
community with its accustomed noise, 
smoke, etc., "peace and quiet" have 
already been destroyed and aerial 
navigation should not be penalized 
for destroying that which already is 

An interesting version of the in- 
creasing conflict between the rights 
of property owners and the right of 
aircraft to use the air space above 
the property owner was brought out 
in this case. A California owner of 
property adjacent to an airport ob- 
jected to low flying by airline opera- 
tors. He established a dummy air- 
port on his property, bought an air- 
plane, and stated his intention to use 
the superadjacent air himself. This 
was an attempt on the part of the 
owner of the land to occupy or possess 
the air above his land. At the same 
time it was an attempt on the part 
of the owner to prevent an casement 
of the use of the air space above his 
land by the air transport operators. 
This problem is still in flux. 


The smart boys are working on 
these problems but they have not 
yet found the answer. Let us hope 
in finding it they bear in mind the 
doctrine of Ancient Lights and the 
doctrine of "Damnum absqua injuria”, 
and last but not least, our old friend 
the sovereign right* of the individual 

Let us take another look. In 1935 
an attempt was made in California 
to introduce in evidence regulations 
relating to the licensing of aircraft 
and rules of air traffic. The Supreme 
Court of California said that the 
State was vested with "exclusive 
power” to prescribe air traffic rules 
to govern the operation of aircraft 
flying in purely intrastate flights. 
The Court said that when an acci- 
dent occurred in intrastate traffic, it 
is not charged with jurisdiction, 
knowledge of air laws and regula- 
tions for interstate air traffic. This 
was the case in which Kenneth 
Hawkes, first husband of Mary Astor, 

lision between two airplanes after 
taking off from an airport in Cali- 
fornia, the accident occurring in mid 
air still over California. 

There are some seventy odd bills 
in the Senate and the House treating 
with the regulatory safety or eco- 
nomic features of aviation. Some 
are good, most are bad, but the old 
adage of "too many cooks spoil the 


broth” is certainly appropriate at this 
time, in that most of the sponsors of 
these bills arc not well informed but 
lean to a particular creed born from 
personal whims and lack of unbiased 
information. It is hoped that the 
industry will lend its best brains to 
the subject and work out coopera- 
tively some good answers. It will 


It is 'easier to have a law passed 
than to repeal it It would, there- 
fore, appear sound for those inter- 
ested in aviation law to plan for 
appropriate legislation rather than let- 
ting numerous laws, covering any 
and all subjects, appear on the stat- 
utes. This will be especially true 
in state legislation. It is to be hoped 
they will pattern after the lead of 
the policy of the Federal Govern- 
ment as this will help for uniformity. 

We have numerous important 
groups in aviation engaged in their 
particular phase in education and 
formulating laws to protect their in- 
terest, such as : The Aeronautical 
Chamber of Commerce, the National 
Aeronautic Association, the Institute 
of the Aeronautical Sciences, the 
National Advisory Committee for 
Aeronautics, The State Aviation 
Officials Association, The Air Trans- 
port Association, and last but not 
least the Airline Pilots Association. 
All of these organizations serve use- 
ful purposes at one time and another, 
but it is apparent to anyone who will 
observe closely that an overlapping of 
interest is occurring and what is more 
regrettable, a hostility between groups 
because of a lack of interest in the 
other fellow's problem. The main 
thing is to see that intelligent legisla- 
tion is put on the books and that 
bad legislation is kept off the books, 
both by the States and by the Federal 
Government. It is urged that all 
groups listed above should get together 
annually and see if some common 
ground cannot be agreed upon in their ' 
respective fields, and work a3 an in- 
dustry rather than as barnstormers 
of old. 

Permit me a few remarks about 
the economic phase of our legal- 
aeronautical future. The most im- 
portant of these to my mind is the 
bankers’ lack of confidence in the 
industry. His experience with avia- 
tion has been discouraging. Stability 
to the air transport industry today 
can only come through franchises, or 
certificates of convenience and neces- 
sity. This will restore the bankers’ 
faith in the industry. You might say, 


of what interest is this to the rest 
of the industry in that private flying 
will be greater some day than the 
entire air transport system. Granted, 
but I argue that we are still in the 
educational stage of teaching the pub- 
lic to fly. It is reasonable to suppose 
that people will fly as passengers be- 
fore they will desire to be taught to 
fly and control a plane of their own. 
Therefore, every passenger carried 
by an air transport company is nor- 
mally creating a percentage of individ- 
uals who are interested in perhaps 
owning their own planes. In fact, it 
can be said without contravention 
that there is less sales resistance today 
in taking a man on his first flight 
on a regular scheduled flight than 
there is in putting him in the plane 
of a friend or selling demonstrator 
where there is less confidence in the 
pilot, and usually, a smaller plane. 
In the case of Army, Navy, and 
National Guard planes, no one is 
supposed to fly with the pilot, under 
existing regulations, other than reg- 
ular and organized reserve personnel. 
My argument is that anything which 
helps the expansion and use of 
scheduled air transportation is of 
direct benefit to the advancement of 
the industry as a whole. 


AAf hat is this "certificate of con- 
venience and necessity” that we hear 
so much about? Perhaps a little 
history would be interesting. The 
existence of “certificates of conve- 
nience and necessity” was born as a 
matter of necessity for mutual pro- 
tection and regulation of railroad 
transportation. Later busses were 
included. We are about to witness 
the entrance of air transportation into 
this field of franchise and control. 
The wisdom of restricting new lines 
of railroads or extensions was rec- 
ognized by the legislatures of many 
states long before the enactment of 
the Transportation Act New York, 
Illinois, Wisconsin, Pennsylvania, 
Kansas and several other states had 
passed statutes requiring a showing 
of "Public Convenience and Neces- 
sity” as a prerequisite to the build- 
ing of railroad lines. As early as 
1894 we find a case arising under 
the general railroad law of the State 
of New York. In this case the Court 
said: "Formerly, it was within the 
power of any body of persons, suf- 
ficiently numerous, and possessing the 
requisite capital, to construct a rail- 
road at any time, between any 
termini they might select, the route 
(Turn to page 46) 
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Curtiss-Wright electric con- 
in an Army pursuit ship. 
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trollable. 










EXCERPTS FROM A LETTER TO MEMBERS OF 
THE SOUTHWEST PLANNING CONFERENCE 


What’s 

Wrong 

with 

GAR 



? 
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Washington 

Bureau 


Quoted from a letter written by Ear! Ward, Chief of the 
Ainoayx Operations Division , Bureau of Air Commerce 


IS went into effect, a number of pri- 
vate flyers have complained that the 
rules hamper their freedom. But 
when these pilots ask questions of 
Bureau of Air Commerce men travel- 
ing about the country, or write in to 
headquarters at Washington, they find 
that the answers are nothing to keep 
anybody on the ground. Looking in on 
the Bureau department heads, and 
kibitzing into their correspondence a 
bit, we find they are asked some 200 
questions by private flyers — and those 
who want to be. But a quick boiling 
down of the questions shows they are 
mostly a half dozen queries made in 
different ways. And simmering the 
answers down likewise makes a short 
and easy story. 

Traffic rules for private flying are 


reasons why they may seem compli- 
cated. One, tbe Department of Com- 
merce had to write them so that 
pilots, scientists, laymen, and lawyers 
could all understand them. It’s diffi- 
cult to please so many kinds of people 
with the same style of writing. Sec- 
ond, the rules are actually law, and 
law has to be written clearly and defi- 
nitely, so it cannot be misunderstood. 

On the other hand, some of 
"Chapter 160" may scent too simple, 
at least too obvious. Professional avi- 
ators find in it rules requiring them to 
do things that they have always done 
as a matter of course. But they must 
remember that there are thousands of 
youngsters who do not yet have the 
basic foundation and practice on which 
to go, and must get knowledge from 
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tbe written or spoken word. And 
again, while these ABC rules are ob- 

“law." It’s obvious you can’t drive 
your car at night without lights, but 
the law says you can’t do it, just the 
same. There is nothing in the air 
traffic rules except procedure demon- 
strated by actual and continued usage 
to be good flying practice. 

The “general flight rules" arc those 
rules of the road which have been 
observed ever since there were any 
flying regulations whatsoever and, so 
to speak, grew with the science as the 
need developed. The grouping may 
be different, the phraseology somewhat 
changed, but actually the same old 
rules apply, such as: Safe altitudes of 
flight: don't throw things overboard: 
stay away from penal institutions and 
military reservations; take off into 
the wind; land the same way; use all 
the field possible. Those and similar 
elementary rules make up the common 
sense of flying. The general flight 
rules are those which should be studied 
by a flying student coincidentally with 
his ground school work and primary 
flight training. They should have be- 
come automatic reactions by the time 
the young pilot has sufficiently pro- 
gressed to be able to make cross coun- 
try flights in good weather. 

After progressing beyond the ele- 
ments of general flight rules it be- 
comes necessary to draw a definite line 
of distinction between those flights 
made in weather conditions such as 
to permit navigation solely by observ- 
ing objects on the ground, and those 
flights requiring navigation, either 
wholly or in part, by the aid of in- 
struments and radio. 

For the first, the contact flyer, it is 
expected that he will have sufficient 
visibility to do a satisfactory job of 
navigation. If this is true there should 
be sufficient visibility to see other 
aircraft and to be seen by the pilots of 
other aircraft in the immediate vicinity 
in time to avoid collision. In the 
flight rules, contact flying is predi- 
cated on that theory. Careful reading 
of the rules will clearly indicate that 
the only requirements for a pilot to 
make a eon tact flight (of course in ad- 
dition to general flight rules) is that 


lie know the weather conditions under 
which contact flight may be made , 
and, that he observe these rides. 

The contact pilot need not concern 
himself with flight plans or flight plan 
changes, precise altitudes of flight, 
dispatches for his movements, the di- 
rection, color designation, or control of 
civil airways. Again assuming that 
the general flight rules are observed 
he may fly between any two points 
in the United States without ever 
knowing that he is in or out of the civil 
airways, in or out of control zones of 
intersection. It is not necessary that 
he have any knowledge of the many 
rules for the protection of instrument 
flyers, provided he has adequate visi- 
bility to see and be seen and stays a 
sufficient distance away from tile 
clouds. (A cloud might cover an- 
other airplane just about to pop out 
of it at 200 m.p.h.) 

The above may be summarized pre- 
cisely and accurately in the following 
sentence. The contact pilot need only 
know the general flight rules and the 
weather conditions under which con- 
tact flight may be made, and then ob - 

To refer again to the three cate- 
gories. general, contact, and instru- 
ment flight rules, it should be noted 
that the general flight rules apply to 
flights anywhere in the United States, 
but that contact and instrument flight 
rules apply to only those portions of 
the United States over which it is pos- 
sible to fly by instruments alone, using 
the ground facilities provided by the 
Bureau of Air Commerce, namely the 
civil airways of the United States. 
The federal government does not ade- 
quately equip an airway, or aerial 
highway, until such time as the traffic 
warrants. Therefore it has made no 
regulations which put any restriction 
whatsoever on pilots flying outside the 
civil airways unless they arc engaged 
in interstate or foreign air commerce. 

Instrument flying rules necessarily 
are much more rigid and exacting, 
inasmuch as tile vital means for the 
prevention of collision between two 
aircraft; in flight, on instruments, is 
by instructions and information relayed 
to and from the pilots of these air- 
craft through the medium of ground 


control. Those pilots who propose, 
after being properly rated, to fly in- 

cheaper life insurance than by devot- 
ing as much time as is necessary to a 
thorough study of Part 160.S of the 
Air Traffic Rules which is devoted 
entirely to procedure when flying on 
instruments. 

Only relatively few pilots have 
progressed to the degree of proficiency 
necessary to navigate cross country 
by the aid of instruments and radio 
alone. All together they make up 
probably not more than two or three 
per cent of the total of all pilots. 
Devoting the necessary magazine space 
to analysis of the instrument rules for 
a handful of men would not be justi- 
fied. The rules as codified by the 
Bureau seem to be clear, concise and 
understandable. 

At first they may appear somewhat 
startling and burdensome to the pilot 
first considering attempting tp secure 
an instrument rating. But they are 
nothing more than the final polish to 
the education and course of training 
required of any pilot in order to be- 
come a successful instrument pilot. 
They are certainly much less difficult 
to master than the airline pilots’ prob- 
lems. He must know all the details of 
large-scale operations. He must know 
not only the use of instruments, but 
radio ranges, analysis of weather, the 
proper operation of landing flaps, re- 
tractable landing gears, gas valves, 
etc., how to maintain an accurate 
course from one point to another 
without seeing anything more than the 
instrument board, and all this while 
operating on a precise schedule and 
giving due consideration to passenger 
comfort. 

The air traffic rules have been is- 
sued for one and only one purpose and 
that is safety, both for the occupants of 
aircraft and for the people on the 
ground beneath the aircraft. If this 
fact is remembered while reading the 
rules, there should be general agree- 
ment that, wordy and legalistic as some 
phrases may seem, the Bureau has 
never lost sight of this objective and 
every procedure or policy indicated is 
based solidly on a foundation of dem- 
onstrated good practice. 



GLIDING 

into the 
AIRPORT 


Many airports cannot expand last 
enough to accommodate the increased 
demands ol some of the bigger trans- 
ports now on the way. With the prob- 
lem of runway length becoming more 
acute, a minute examination of the 
technical aspects of the pre-landing 
glide is in order. 


By Prof. A. H. Blaisdell 
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AIRCRAFT ENGINES 


Continuing a discussion started in AVIATION lor May. In 
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aul H. Wilkinson 





NEW 


model has vastly greater 
speed, greater range, and proven reliability — in short, GREATER STRIK- 
ING POWER. Model 166, the latest and greatest of the world-known 
bombardment aircraft developed by Martin, is available for export. 


THE GLENN L. 


MARTIN” 


BALTIMORE, MARYLAND, U. S. A. 



Consolidated 

Looks Ahead 
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World-wide demand for Vultee Long 
Range Attack Bombers built this ultra- 
modern aircraft factory, recently 
doubled in size! Here, outstanding 
engineering talent and precision pro- 
duction methods go hand in hand to 
produce a military airplane of out- 
standing offensive and defensive 
characteristics. Because it meets the 
demands of modern military tactics 
most efficiently, world powers have 
found in the Vultee V 1 1-GB the answer 
* to their air armament problems. 
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VULTEE AIRCRAFT (Div. of Avialion Mfg. Corp.) DOWNEY (Los Angeles County) CALIF. 


i 



UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT, U. S. A. 


Here’s the latest of a long line of brilliant Voughts 
. . . the SB2U-2. Fifty-eight of these scout bombers 
will join the Navy this year. . . bringing new lustre 
to a famous name. 

CHANCE VOUGHT 
AIRCRAFT 







(Continued from 
out until the position o 
put is obtained. 

If a fixed antenna is used 
ingenious antenna loading c 
available for resonating the f 
tenna to the transmitter 01 
condenser, as shown in the pi 
is fixed in tu 
if necessary. 

rotating the entire inductor co 
consists of heavy, spaced wire. On this 
wire rides a small grooved wheel, 
which establishes electrical contact 
with the coil. As the coil is turned, 
this wheel progresses along the length 
of the coil, increasing or decreasing 
the inductance, depending on the di- 
rection of rotation. 

The latest Lear radio compass, 
model ARC-S, represents a new de- 
parture in that no remote control cables 
are used. The tuning circuits (r-f and 
mixing circuits for both loop antenna 
and vertical antenna) are contained in 
one small housing, on the panel of 
which are the antenna selector switch, 
the band selector switch and the tuning 
dial. This unit is highly flexible: it 
will operate with loop antenna alone 
(for aural-null direction finding and 
anti-static reception), with vertical an- 
tenna alone (communication only), 
and with both loop and vertical an- 
tennas (visual indicator direction find- 
ing). The tuning ranges include 200 


o 400 k 


, 500 to 1030 kc 


1700 kc. (on which t! 


1020 t< 


i, and 2800 to 7300 k 


tion finding), : 
used for communication only. C 
instructions for the use of eat 


printed on the control p 




The control oi 

ity of the receiver is provided fi 

near the tuning unit. On this panel arc 
jacks for connecting the phones, 
switches for selecting automatic or 
" of volume, and a switch 
action a beat-fre- 
for cw. reception, 
regulate the volume 
and tile sensitivity 
indictor. Also mounted 
for indicating 
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:s relative signal strengths 
U, stations or of one station 
as the plane approaches it 
The indicator oscillator circuits, in- 
termediate frequency amplifiers and 
audio amplifiers are contained in the 
main receiver housing, which may lie 
mounted wherever convenient. The 
loop is mounted in a stream-lined hous- 
ing, and can be supplied in either fixed 
or rotatable mounting. The leads from 
' ^ >°ng as 
completely in- 


Bureau Publication 

Recent Publications from the 
Bureau of Air Commerce 


Among the recent reports of the 
Safety and Planning Division of the 
Bureau of Air Commerce are two 


which have to do with ultra-high fre- 
quency experiments for traffic control 
and for radio range beacons. The traf- 
fic control work (reported by W. E. 
Jackson and J. C. Hromada) has been 
in progress for the past year at the 
Indianapolis airport. A 100-watt trans- 
mitter, operating at 125 megacycles 
and capable of modulation either by 
voice or by i.c.w. has been used with 
a vertical half-wave antenna located 
about 50 feet above the airport Two 
planes, a Waco and a Bureau plane 
NS-62, were equipped with crystal- 
controlled receivers. 

Flight tests indicate the reception 
was reliable at all times over distances 
up to and including the “linc-of-sight" 
between the plane and transmitter. 
Reception slightly beyond this "opti- 
cal” distance was possible at flying 
levels less than 1000 feet, whereas at 
higher altitudes reception was feasible 
considerably beyond the optical limit. 

Also at the Indianapolis airport as 
reported by J. C. Hromada, is a 100- 
watt 63 megacycle four-course radio 
range transmitter modulated at 1020 
cycles, and keyed in the conventional 

sists of four vertical radiators, each 
about one-half wavelength long. The 
results have been highly successful. 
On-course signals are steady, no mul- 
tiple course have been detected, the 
cone-of-silence is definite and com- 
pletely “dead", the reception is free 
from static effects, and the cost of the 
installation is but a fraction of the 


cost of a low-frequency range, perhaps 
one-fifth as great. 

In the March 15th issue of the Air 
Commerce Bulletin, Reeder Nichols 
has contributed an article "Radio Com- 
pass Navigation”. The article "has 
been prepared for the benefit of the 
non-technical pilot-navigator, rather 
than for the radio engineer." 


"Panoramic Reception" 

Makes Possible New Type oi 
Radio Compass 

Information received by the editors 
from Marcel Wallace, consulting elec- 
trical engineer of New York, reveals 
a new system of radio reception by 
which a cathode-ray indicator may be 
used for radio compass indications on 
several stations simultaneously. Among 
the possibilities are the establishment 
of signal contours having any prede- 
termined path over the terrain, so that 
the pilot may follow a "plotted" course 
with his radio compass. 

The basis of the system is a receiver 
which is rapidly tuned from one end 
of a given band of radio frequencies 
to the other, by means of a motor- 
driven tuning condenser rotating, say. 
thirty times per second. The output of 
the receiver is applied to the vertical 
deflecting plates of a cathode-ray tube, 
while the horizontal deflecting plates 
are fed with a sweep voltage which has 

condenser is rotated. Consequently on 
the fluorescent screen of the cathode- 
ray tube, there appears a horizontal 
straight line, representing the axis of 
frequency, and on which is superim- 
posed small vertical "humps" repre- 
senting the stations received within 
the band. The height of these humps 
indicates the signal strength of the 
station, while their position on the 
horizontal line indicates their fre- 
quency. 

If such a receiver is fed from a loop 
antenna, and if the loop terminals arc 
periodically reversed (as they are in 
the conventional visual-indicator com- 
pass) and if the connections to the 
vertical deflection plates are reversed 
at the same time, then the “humps" 
on the tube will be above or below the 
horizontal line, depending upon whether 
the signal is arriving from the left or 
right. By employing two stations 
whose frequencies change periodically, 
and by using directive transmitting an- 
tennas whose directivity can be con- 
trolled, it is possible to guide the plane 
over a complex path, simply by follow- 
ing contours of equal frequency be- 


Legal Horizons 

( Continued from page 25) 


of the road being subject to judicial 
review or determination, and the 
consent of the municipal authority 
being necessary to obtain a location 
in a city. Now it is necessary that 
a certificate shall be granted by the 
railroad commission that public con- 
venience and necessity require the 
construction of the road.” 

In 1920 the Congress passed what 
is now known as the “Transportation 
Act" giving the Interstate Commerce 
Commission the power to issue or deny 
certificates of convenience and neces- 
sity to the railroads. It undertook 
to develop and maintain for the peo- 
ple of the United States an adequate 
railroad system. It recognized that 
preservation of the earning capacity 
and conservation of the financial re- 
sources of the individual carriers is 
a matter of national concern; that 
the property employed must be per- 
mitted to earn a reasonable return; 
that the building of railroad lines 
involves a waste of resources and 
that the burden of this waste event- 
ually falls upon the public; that com- 
petition between carriers may result 
in harm to the public as well as in 
profit; and that when a railroad in- 
flicts injury upon its rival it may 
be the public which bears the loss. 

The same thing applies to airplanes. 
Public convenience and necessity has 
been defined as a strong or urgent 
public need. You can readily appre- 
ciate that the operation of a modern 
airline today has necessitated larger 
and larger investments to the extent 
that protection from competition and 
protection from political caprice must 
be sought. There is no doubt but 
that if a transport company felt secure 
of its route and could be guaranteed 
under the law the permanency of that 
route, many of the things it now begs 
from the Government would be done 
with his own capital with much the 
same confidence that a property owner 
would improve his property to a much 
greater degree than one who rented 
his property on a short term lease. 

It is interesting to note that the 
American railroad problems, even 
with the control of the Interstate 
Commerce Commission, over-ex- 
tended and entered into ruinous com- 
petition, one road with another, due 
to a reluctance on the part of the 
Government to approve obvious 
needed consolidations, and lacking 


the vision and courage to deny cer- 
tificates to new applicants. In this 
problem, of course, has been involved 
the one of labor. It is interesting 
to note that England recently con- 
solidated its railroad system of some 
140 companies into 4 systems. In 
this country there are easily six or 
seven hundred independently operat- 
ing roads. Judging from the griefs 
and mistakes suffered by the railroads 
in the United States, it would appear 
best for the future welfare of air 
transport systems that route monoply 
be favored under certificates of con- 
venience and necessity, as opposed to 
the only other economic alternative 
of Government ownership. 

Now, a closing thought on inter- 
national law. Air has been nation- 
alized all over the world except in 
the United States, Internationally, 
it is a fact that the sovereignty owns 
and controls the air above its domain. 
As witness to this fact, you sec the 
functioning of customs, immigration 
officials, and agricultural officials at 
our airports of entry on the Canadian 
and Mexican borders. Any United 
States citizen wishing to fly over 
Canada, England, France or any other 
foreign country must first obtain per- 
mission through our State Depart- 
ment from the Governments of the 
countries concerned. Otherwise the 
country whose permission had not 
been obtained would protest to our 
State Department the violation of 
its sovereignty regarding the aviator 
who would be so bold or ignorant as 
to attempt a flight without proper 
permission whether he intended to 
land or not. This being a fact, the 
United States is then the only coun- 
try that has not taken legal pos- 
session of the air above its territory. 
The situation today is that the Fed- 
eral Government takes jurisdiction of 
the air as opposed to the States them- 
selves, but only when interstate com- 
merce law and custom is invoked. 

An effort will be made to solve 
some of these troublesome questions 
on May 23rd by a technical commit- 
tee of aerial legal experts composed 
of the leading nations. This meeting 
will be held in Paris. Another con- 
ference will meet on Private Air Law 
in Brussels in September. 

It has been said that American com- 
mercial aviation owes its world su- 
premacy to the fact that it was not 
militaristically controlled and it has 
not been over-regulated. To this I 
subscribe, but also I insist its future 
growth must not only be diagnosed, 
but properly and fully surveyed. Let’s 
lay the legal tracks of the air. Wc'Il 
need them. 



May 1, 1938, marks the 10th Anniversary of Eastern Air 
Linds, nhw: famous for its "Great Silver Fleet” of Douglas 
airliners powered by Wright Cyclone engines. 

In the brief span of 10 years. Eastern Air Lines has 
grown from a small air mail route, extending from 
New York to Atlanta, Georgia, to a great airline net- 
work serving America East of the Mississippi and South- 
west as far as Houston, Texas. 

"The Great Silver Fleet” now serves 16 states along 
3443 miles of air routes. Nearly 200,000,000 passenger 


miles have been flown to date in Cyclone and Whirlwind 
powered equipment, with an unparalleled record of safety. 

Congratulations, Eastern Air Lines, on your magnifi- 
cent record. Wright is proud to have played a part in 
the growth of your great air transportation system. 



WRIGHT AERONAUTICAL CORPORATION 
Paterson New Jersey 

A Division of Curtiss-H'rif’ht Corporation 
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U. S. Fire Protection Company of 
Hoboken, X. J., and has been used 
extensively in other industries where 
tire hazard is an important considera- 
tion. Most remarkable feature of In- 
gas is its low cost of production 
which is approximately 20 cents per 
thousand cu. ft. on your premises. 

Composition of nitrogen 87 per cent 
and carbon dioxide, 13 per cent, is 
accurately controlled by a patented 
analyzer which operates continuously 
and admits gases only of the specified 
characteristics to the storage tanks. 
Ingas is non-toxic and can be forced 
into a closed space such as a hangar 
without injury to the occupants. The 
gas may be piped to outlets having 
fusible plugs for automatic release 
or to hoses at gasoline hose connec- 
tions. Some other uses of Ingas are: 
In place of compressed air for wash- 
ing down motors. 

Dispensing gasoline by the displace- 
ment method. 


Thor Drills 

Designed for aircraft production 

Designed and built especially to 
meet the requirements of aircraft pro- 
duction, the Thor j-inch “Aircraft” 
electric drills offered by the Independ- 
ent Pneumatic Tool Co., Chicago, III., 
have many features of value for such 
work. They arc extremely light in 
weight being built with housings of 
cast magnesium alloy, yet are of 
rugged construction. Ease of control is 
enhanced by the generous pistol grip 
and balanced mounting of the drill, as 
well as the handy trigger control. The 
"Aircraft” drills are said to develop 
about twice the power of ordinary pro- 
duction drills of similar rating. 
Known as models U121 and U122, the 
“Aircraft” line incorporates the Thor 
triple-insulated hand-formed armature 
and commutator, oversize, precision 
ball-bearings with steel liners, helical, 
alloy-steel gears, over-capacity brushes, 
I in. Jacobs chuck, and mementarv 
side-switch handle that can be locked 
for continuous operation of the drill. — 
Aviation, June, 1938. 
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Improved Lux Control 

Hand wheel gives better grip and 
more leverage 

An improved hand wheel control 
tor the Lux type fire extinguisher is 
being offered by Walter Kidde & 
Company, Bloomfield, N. J. Said to 
be a definite improvement in the design 
of the control wheel on operating 
valves of seat type extinguishers, the 
new hand wheel gives a better grip and 
more leverage. It is provided with a 
pull-out pin which is kept in tension 
at all times, assuring positive scaling, 
and making premature operation due 
to vibration impossible. — Aviation, 
June, 1938. 


Auxiliary Tail Wheel 

For light aircraft Announced 
By Aircraft Associates 

Pioneers in the development of auxili- 
ary steerable tail wheels for application 
to popular types of light aircraft, Air- 
craft Associates, Inc., of Long Beach, 
Calif., has announced a new heavy 
duly model steerable tail wheel for 
planes in the heavier brackets among 
light aircraft, including Rearwin, 
Ryan, Monocoupe, Cessna, etc. The 



For Roarwin Models 7000 and 9C 


new wheel set is available in two tire 
sizes, of six and eight inch diameter, 
pneumatic. The tail wheel is easily 
attached to any standard type tail 
skid, whether of tubular or steel leaf 
design. Weight, approximates 4 to 
5i pounds, A feature of the unit is 
flexibility in steering through use of a 
rubber shock cord linkage between the 
rudder post control arms and the wheel 
yoke. This feature protects the rud- 
der and rudder control mechanism 
from damage which might otherwise 
result; from sudden contact of the 
wheel with an obstruction on the field. 
Use of the steerable tail wheel is said 
to make light aircraft much more 
easily controllable in taxiing under 
varying wind conditions, reducing use 
of engine and making it unnecessary 
for a helper to guide the plane by a 
wing tip during cross wind taxiing. — 
Aviation, June, 1938. 

Improved Acetate 
Plastics 

New Bakelite formula based on 
years of research 



opaque colors. — Aviation. June, 1938. 


Link Model D 

New Trainer for Use with Lorenz 
System 

The Model D Link Trainer has 
been developed largely for European 
use witji the Lorenz Landing System 
substituted for the radio range sta- 
tions. In order to effectively use this 
system it was found necessary to sup- 
ply certain instruments in duplicate 
for the more convenient use of the 
instructor. 

To accomplish this three instru- 
ments, air speed, rate of climb, and 
sensitive altimeter, are made to op- 
erate by remote control on the in- 
structor’s desk, these instruments 
being synchronized with those in tile 
pilot’s cockpit. In addition there is a 
duplicate set of the Lorenz flight path 
indicator, one in the cockpit and one 
on the desk. 

By reading the instruments and 
also by following the course of the 
trainer as traced by the automatic re- 
corder, the instructor is able to convey 
to the pilot under the hood his posi- 
tion both as regards his flight; path 
and his altitude by manually operating 
ihe Lorenz Flight Indicator. Thus, 
instrument landings under the hood 
using the Lorenz System, are readily 
accomplished. 

It should be noted that a complete- 
set of regular flight, instruments are 
included in the D Type trainers, thus 
permitting instruction in instrument 
flying. The radio compass is re- 
placed by the vertical hand of the 
Lorenz indicator and can be utilized 
by the operator in homing device prob- 
lems. — Aviation, June, 1938. 
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Congress Gets to Work on Air Law 

(Story on page 52) 







First Quarter Production Tops 1937 Record by 47 Per Cent 


Unite 

Military Planes 283 

Military Plane Spare Parts... 

Military Engines 681 

Military Engine Spare Parts . . 

Total Military 

Civil Planes (Single-engined) . 317 
Civil Planes (Multi-engined) . . 37 

Civil Plane Spare Parts. 

Civil Engines 718 

Civil Engine Spares 


Value 

$12,136,285 

2,057,381 

4,707,543 

1,263,983 

$20,165,192 


Last Year Value Ratio 

Units Value 1938 to 1937 

103 $5,648,736 2.15 

1,794,955 1.15 

496 3,432,933 1.37 

945,203 1.34 

$11,801,827 1.70 


3,497,619 

1,509,166 

3,015,668 


Total Military and Civil.. 


$11,445,258 

$31,610,450 


Exports (including chutes and accessories) for the three months’ period totaled 
$14,320,273 — 99.3 per cent ahead of last year’s first quarter figure. Production data 
by the Aeronautical Chamber of Commerce. Export figures from the Department of 
Commerce. 


Ryan production ii hitting new highs. 

Close on the heels of delivering a fleet 
of S-Ts to Mexico for military training 
comes word that Honduras has ordered 
a fleet of S-Ts for service at Tegucigal- 
pa. These planes will be of stock type 
powered with the Menasco 150 h.p. 
supercharged engine, and equipped 
with dual controls and dual instru- 
ments. In addition to the S-Ts Ryan's 
production line is jammed with the 
new all-metal cabin S-C. 

Since branching out into the field of 
equipment manufacture, Ryan Com- 
pany has been forced to expand its 
facilities for the production of stain- 
less steel manifolds. Latest order re- 
ported, for 500 complete collector ring 
assemblies and over 400 exhaust tail 
pipes is said to be the largest single 
contract ever awarded for the manu- 
facture of aircraft exhaust manifold- 
ing. Involving an amount of approxi- 
mately $100,000, the order is for latest- 
type Army bombers. 

To mtai a Rood of orders for its 

unique Librascope, the Meredith Instru- 
ment Company has expanded its fac- 
tory facilities, moving into a new plant 
at Burbank, Calif., with several times 
the available area of the original small 
factory in Inglewood. During its first 
year of manufacture the Librascope has 
been adopted by 12 airlines and the 
U. S. Army. Seventy-six Librascopcs 
have been delivered in the past twelve 
months, production is now at the rate 
of 15 per month, and 75 are now on 
order. 

Tha Douglas Aircraft Company still 
reports top earnings. The first quarter 
of the current fiscal year, ending last 
February 28, showed earnings of $406,- 
771, equal to 71 cents per share of 
capital stock, and earnings for the sec- 
ond period, ending May 31, are ex- 


pected to be equally as good. Donald 
Douglas told the annual meeting of 
stockholders that a dividend was there- 
for in prospect for the current fiscal 
year. Sales for the period from Decem- 
ber 1st last to April 15th were reported 
at $10,000,000, with sales for the first 
quarter totalling $6,650,000. Bank loans 
have been reduced from $5,230,000, to 
$3,030,000. No new financing is in pros- 
pect. Production is expected to show a 
slump after May Slst while the com- 
pany gets under way on its order of 
B-18 A bombers. 

But while earnings went up, Douglas 
was under fire on two labor fronts. The 
A.F.L. International Association of 
Machinists complained to the National 
Labor Relations Board that the Air- 
craft Workers Union, Inc., was a com- 
pany union receiving aid and support 
from Douglas and the NLRB thereupon 
ordered the Company to disestablish 
the A.W.U. Of even greater significance 
is the recent NLRB order requiring 
Douglas to reinstate in its employ 
eleven convicted sit-down strikers. 
Douglas has directed his attorneys to 
petition the Ninth United States Cir- 
cuit Court of Appeals in San Francisco 
to review and set aside the order. 

The Naval Aircraft Factory has just 
completed its first 100 per cent govern- 
ment-built aircraft — 185 training 
planes, 20 of them mounting 235 hp. 
NAF-R760 engines built under Wright 
license. Now in production: 44 scout 
observation planes copied from the 
Curtiss SOC; enough parachutes to fill 
about half the Navy’s needs. 

The harassed stockholders of Kinner 
Airplane and Motor Corporation, Ltd., 
face an assessment of 10 cents per share 
to raise working capital for conduct 
of current business. With a par value 
of $1, Kinner stock is now selling (at 


the time of writing) at 24 per share. 
There are 1,450,295 shares of stock out- 
standing. The company is now operat- 
ing under provisions of the Federal 
bankruptcy laws, supervised by Federal 
Judge Hoelzer. 

Th. first five Fairchild "id’s" of the 23 

contracted for by the Bureau of Air 
Commerce were delivered in mid-April. 
Delivery of the entire fleet is scheduled 
to be finished by June 4. 


PROFITS AND LOSSES 


» Am Associates, Inc., for five months 
ending Feb. 28, 1938, net profit $45,500, 
equal, after dividend requirements, to 
37f per share on 99,884 common shares. 

» Aviation Corporation and Sub- 
sidiaries, for three months ending Feb. 
28, 1938, net profit $149,438 or 5? a 
share on 2,777,750 shares of capital 
stock. Compares with net loss of $43,347 
for the same period last year. Net sales 
for the quarter, $2,346,000 against 
$977,000 for a year ago. Unfilled orders 
for planes, engines, and propellers, 
amounted to $3,291,991 on Feb. 28, 
1938; $3,800,000 as of Nov. 30, 1937, 
the close of the company's preceding 

» Bendix Aviation Corporation and 
Subsidiaries, for quarter ending March 
31, 1938, net loss $561,605, compared 
with profit last year of $806,508 or 
384 each on 2,097,663 shares of $5 par 
capital stock. For twelve months end- 
ing March 31, 1938, net profit $887,020 
of 424 each on 2,097,663 shares. 


» Brewster Aeronautical Corp., for 
quarter ending March 31, 1938, net 
profit $93,362, or approximately 274 a 
capital share. For period from organ- 
ization of company, Feb. 10, 1937, to 
Dec. 31, 1937, net profit $19,328, or 
approximately 64 a share. 

» Curtiss-Wright Corporation, for 
the first quarter of 1938, net profit of 
$733,910, the largest for any quarter 
in the company’s history, equal to 634 
a share on 1,158,464 shares of Class 
“A” stock. Compares with $269,251 or 
23 cents per share for the same period 
in 1937. 
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IN WASHINGTON 

by BLAINE STUBBLEFIELD 


Sideshow Notes as McCarran-Lea crowds big tent 


» MacWhyte Company, for the year 
ending Dec. 31, 1937, net income $302,- 
826; for 1936, net profit, $267,730. 

» Pan American Airways Corpora- 
tion for the year ending December 31, 
1937, net profit of $510,416, after de- 
preciation, taxes, etc., equal to 374 a 
share on 1,387,772 shares of $5 par 
capital stock. Compares with $955,352 
or 694 a share for 1936. Decrease in 
earnings attributed to losses from 
trans-Pacific service inaugurated Oct. 
21, 1936, increased cost of labor, fuel, 
and taxes, and losses occasioned by 
deductions on a gold basis for mails 
carried since 1933. Expenditures for 
new flight equipment and ground facili- 
ties aggregated $4,500,000, and $1,200,- 
000 was deposited in escrow under com- 
mitments for new aircraft for future 
delivery. 

» Ryan Aeronautical Company and 
Subsidiaries, for year ending Dec. 31, 

1937, net income $16,370 or 64 each on 
259,650 capital shares, against $4,223 
or 24 each on 193,070 shares in 1936. 

» Solar Aircraft Company, for 48 
weeks to April 2, 1938, net income $43,- 
375, or 334 each on 129,610 shares. 
Total sales for the period, $453,471. 

» Stearman-Hammond Aircraft Corp., 
for year ending Dec. 31, 1937, net loss 
$145,173, equal to 514 a share on 286,- 
800 capital shares. 

» Transcontinental & Western Air, 
Inc., for 3 months ending March 31, 

1938, net loss $590,079, compared with 
net loss of $359,933 for 1937. Increased 
operating expenses of $308,492 were 


» United Aircraft Corporation, for 
quarter ending March 31, 1938, net 
income of $1,072,298 or 424 on 2,531,- 
482 shares of capital stock which will 
be outstanding when all exchanges of 
common stock of United Aircraft & 
Transport Corp. have been effected. 
For same period last year, net income 
of $698,852 or 284 each on 2,518,722 
shares. 

» Wright Aeronautical Corporation, 
for quarter ending March 31, 1938, 
net income of $586,288 or 984 a capital 
share; compared with net income of 
$286,353 or 484 a share for the same 
period last year. 


Hearings on United’s claim against the 
government for damages resulting from 
the cancelation brought skeletons out 
of closets but the press wasn’t inter- 
ested, much to the surprise of some 
observers, including this one. Further 
hearings were set for May 17 because 
Ex-PMG Walter Brown’s railroad de- 
veloped labor trouble. The banishment 
clause in the air mail act, said a remin- 
iscer, was a roundabout method of im- 
posing by legislation a sentence which 

Time extensions on certificates and 
ratings granted by the Bureau of Air 
Commerce, were to enable BAC to 
catch up; on paper work, and for con- 
venience of pilots, dispatchers, schools, 
repair stations, whose licenses under 
old law would have overlapped the new 
papers too much. Particularly the ex- 
tension helped Pan American pilots, 
who are used to ground bearings rather 
than range navigation. 

The Navy’s "Information" Frontier, a 
line of radio stations and bases down 
the Pacific from Alaska south and east 
to Panama, enlivens the new interna- 
tional interest in islands. Japan has an 
information line, too, it seems. There’s 
a patch of no-man’s ocean in between. 
Naval observers see “spheres of influ- 
ence” spreading over the water. Expect 
to hear more about those floating docks 
for radio and basing, they say. 

Used airplane trade-in values are being 
standardized in a guide book by the 
Aeronautical Chamber of Commerce. 
The job is nearing completion as this 
is written. Rapid development of de- 
sign makes basic trade-in prices even 
more necessary than in automotive 
business. 

Autoglros are getting a whirl. House 
Military Affairs is waiting for more 
statements before reporting Rep. Frank 
Dorsey’s bill authorizing $2,000,000 for 
experiment with rotor craft. Navy 
testified it doesn’t need giros, but some 
technicians said it missed a point: giros 
could land on ships that couldn’t take 
airplanes. Army of course is much in- 
terested in giros as sausage balloon 
substitutes . . . Capt. Boris Sergievsky, 
vice-president of Debothezat’s Helicop- 
ter Corporation of America, described 
plans for a helicopter faster than air- 
planes to cost $500 apiece in volume. 
Be that as it may, Breguet, Euro- 


pean airplane builder, and some Ameri- 
can authorities, are on record that 
rotary craft are soon to develop in a 

Only half enough naval airplanes could 
be built in war time, Admiral Arthur 
Cook said recently, according to Sen- 
ator Walsh, chairman of Naval Affairs 
committee. Admiral Cook stressed the 
need for constant orders and close rela- 
tions with private manufacturers. He 
said the Naval plant at Philadelphia 
produces only ten per cent of peace 
time needs. Except for taxes, the 
Admiral is reported as saying, private 
concerns can undercut the government 
costs 15 to 20 per cent. 

Ultra-short-wave radio beams, develop- 
ment of which is suggested by Interna- 
tional Telephone and Telegraph, is 
already under experiment at the 
Indianapolis station of the Bureau of 
Air Commerce. High frequency has 
been used with considerable success on 
two-course beacons in Europe. But 
Europe depends mostly on direction 
finders and contact flying. 

An outside mall route to Alaska is the 

hope of the Post Office. While the U. S. 
and Canada trying to trim each other 
in right-of-way horse trades, the PO 
would like to establish a line to Alaska 
before the contract system is abolished 
by legislation. Most engineers agree 
that an outside route, beyond the three- 
mile limit, could be flown success- 
fully with multi-motored equipment, 
but some don’t think so. Of course there 
is the usual speculation whether any 
other than Pan American will bid. 
Probably PAA doesn’t care much 
whether it gets in under the PO or 
the proposed civil aviation commission. 
The board would adjust its rates any- 


contracts could be made by the PMG 
under a bill reported by the House 
PO Committee. Probably no action is 
contemplated. It merely indicates that 
even the PO, like the rest of us, was 
in doubt as to future legislation. It 
was known all along, of course, that a 
congressional resolution could prevent 
contracts being thrown open to bids. 
Pan American was never as worried as 
some of the wishful-thinking opposition 
indicated they should be. 
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AS OTHERS FLY IT 

A Birdstye-Yiew of Aviation Abroad 


England’s mission gets Ministry in hot water 


BIG SHOTS: Carl Florman (left), Man- 
aging Director of Sweden's A. B. Aero- 
transport, puts over a point to Albert 
Plesman (right), General Manager of 


The French hove been dithering, too. 

Along about the time the experts 
decided what was needed to improve 
production was a little cash money to 
spend for airplanes, politics started 
getting in the way and things coasted 
along until the government of Premier 
Daladier came in and stayed long 
enough to get its coat off anyway. By 
that time most of the aircraft workers 
were out on strike against any increase 
in the legal 40 hour week — probably 
mostly s’o nobody would forget their 
political power. These strikes were the 
first thing the new government tackled 
and the unions came out with their ears 
pretty well beaten back, agreeing to 
work overtime with a very small in- 
crease in hourly rates. The premier 
next charmed enough money out of 
French sox to boost planes contracted 
for to 1,810. Then to give things a 
proper kick-off he announced that an 
order had been placed for 100 Curtiss 
fighters to be delivered in Oct. And he 
would send the U. S. a mission, too — 
one presumably ready to talk immediate 
business. 


A lot of red faces blossomed in Eng- 
land when the decision to send a mili- 
tary mission to the U. S. broke in the 
news. Super-British C. G. Grey, editor 
of The Aeroplane, was caught several 
miles off base. He had just tossed the 
first rumors into the editorial ashcan 
as either a dastardly plot to discredit 
Old England's abilities or an American 
gag fathered by his old pal Cy Caldwell 
. . . What the mission is up to still 
has the English guessing. The first 
semi-official explanation was that it is 
in the U. S. to talk real business. The 
story made pretty good sense — produc- 
tion troubles were bad enough even be- 
fore the decision to bend the throttle all 
it would take a few months ago to beat 
the Germans. Heavy bombers were a 

wasn't any really hot design even if 
they could be turned out fast enough. 
To shop around the U.S. for as many 
as could be produced in a hurry looked 
smart, and the first dope in England 
was that the boys are over here to place 
definite orders for them. As soon as 
everyone settled back to digest this 
laird Winterton, Under-Secretary for 
Air, got up in Parliament and said the 
mission was “concerned solely with ex- 
ploratory inquiries” and wouldn’t sign 
any orders for anything . . . Part of 
Lord Winterton’8 speech hinted at an- 
other explanation — that the purpose of 
the mission was to build a fire under 
the aircraft labor unions. There have 
been a lot of small strikes when un- 
skilled workers were brought into the 
factories under the expansion program. 
Labor doesn’t like the government much 
anyway, and when it was called on to 


give its all to save the dear old Em- 
pire, came back with charges of profit- 
eering. Making the unions feel they 
were responsible for sending the mis- 
sion to the U. S. might make them 
sorry for letting down the playing fields 
of Eton and the thin red line of heroes 
... If this was the Government’s 
idea it certainly backfired on them, for 
the manufacturers took it as a black 
eye and started writing nasty letters 
to the Times hanging the whole mess on 
the Air Ministry. There were stories 
of some factories being short of work 
and having to discharge skilled men be- 
cause of red tape and mixups in sched- 
uling orders, of shadow engine plants 
making parts for obsolete engines. 

May, the Government had to throw 
somebody out of the sleigh to hold off 
an inquiry into the whole Air Ministry. 
On the 16th Viscount Swlnton resigned 
as Air Secretary and was succeeded by 
Sir Kingsley (Cherub) Wood. The 
next day Lord Weir resigned his post 
on the Air Council. Captain H. H. 
Balfour was appointed Parliamentary 
Under Secretary for Air . . . Sir 
Kingsley is currently one of the best 
known figures in British politics. In 
past terms as Minister of Agriculture, 
of the Post Office, and of Health the 
little five-footer stirred things up in 
great style. If anyone can hold off the 
Opposition from putting through an in- 
vestigation into the whole RAF, Wood 
can. But the shuffle at home leaves 
the mission in the U. S. and Canada 
with little to do but hurry back to find 
out what the score is. 


A little sweetness and light turns Up in 
the middle of the war talk with a 
cooperative effort under way to find 
out all there is to know about North 
Atlantic meteorology. German, Norwe- 
gian, British, Danish, and American 
survey vessels are out investigating the 
Gulf Stream and what it has to do with 
the weather. . . . All this data will 



commandeered for R.A.F. training. 
They are simply making a nioe pic- 
ture before the one in the foreground 
starts on its delivery flight to King 
Ghazi of Iraq. With two Gypsy-six 
engines they can do 170-175 cruising. 
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Question 30: 

legislators? If so, who should be In- 
should it be supported? How should it 


Organization in the Southwest 

All discussions regarding the pro- 
posed Fixed Base Operators organiza- 
tion in this section have been carried 
on verbally. The accomplishments of 
the Southwestern Aviation Conference 
held in Oklahoma City, March 11th 
and 12th are indicative of the senti- 
ment among private fliers, fixed base 
operators and other aviation personnel 
in this section. At a joint group meet- 
ing of private fliers. Axed base opera- 
tors and aviation schools, resolutions 
were passed indicating the sentiment 
in favor of a national organization for 
the protection of the rights of this 

It seems to be the consensus of opin- 
ion of those most interested in the sub- 
ject in this part of the country that 
the desired results can be accomplished 
best by sectional or state group organ- 
ization banding together all the per- 
sonnel affected, and having their 
affiliation with some existing national 
organization now having an office in 


Washington that could be used as a 
clearing house. Hal P. Henning, 
Booth-Howling , hie., Love Field, Dallas, 
Tex. 


From an Airport Association 

In a recent meeting of The Cleveland 
Airport Independent Operators Associ- 
ation, among the many questions dis- 
cussed was that of the formation of a 
national organization which would in- 
clude fixed base operators, manufactur- 
ers, pilots, and others interested in the 
promotion of aviation. 

After discussing the pros and cons 
of such an organization it was unani- 
mously decided by all members that a 
permanent self-sustaining national or- 
ganization should be formed and they 
agreed to put forth a sincere effort 
toward its formation. 

We all have our difficulties in this 
aviation industry, whether it be the 
fixed base operator, the private flier or 
the manufacturer, and unless some- 
thing is done in the very near future 
whereby the above mentioned persons 
assert themselves through the forma- 
tion of some types of an organization, 
it is but a matter of time when the 
aviation industry will have reached 
such a low ebb that flying will prac- 
tically cease with the possible excep- 
tion of the air lines and the various 
Government units. 

Please be assured that you have the 



Doubled floor space (16,963 sq. ft.) is provided in Hugh Robbins' new home, 
at Cleveland Municipal. 



heartiest cooperation of every operator 
on this airport singly, we are sure, 
and as a group through The Cleve- 
land Airport Independent Operators 
Association. — J. W. BORTON, Presi- 
dent, A. E. Kakgbs, Secretary. The 
Cleveland Airport Independent Opera- 
tor Association. 


QUESTION 31: On what basis do op- 
erators calculate their insurance when 
insuring themselves? At what rate? 

ance company, proved satisfactory and 
worthwhile? Is there any full coverage 
policy on the market which is not 
prohibitive? Hangtown Hawks, Placer- 


REPORT CARD 

Of Air School Developments 


Major C. C. Moseley has announced the 
appointment of Walter C. Clayton as 
chief of structures for the Curtiss- 
Wright Technical Institute of Aero- 
nautics. Clayton was formerly chief 
engineer for Pitcairn Aircraft Co., and 
for Noorduyn Aircraft, Ltd., of Can- 
ada; and more recently has been asso- 
ciated with the Aeronautical Chamber 
of Commerce as engineering executive. 
Clayton will have charge of all struc- 
tural engineering at the Curtiss-Wright 

Jim Guthrie out at Roosevelt Field has 
just turned out a catalog that sets a 
high standard in aviation school litera- 
ture. It tells the story of Roosevelt 
School in 48 pages of heavy coated 
paper with attractive illustration and 
excellent layout. Convincing testi- 
monials and complete detailed descrip- 
tions of the courses are featured. 


dents of high schools and colleges 
is being offered by the Ryan School of 
Aeronautics. Three months is the aver- 
age training period for summer vaca- 
tion students with most men enrolling 
for Private Pilot's courses supplemented 
by full day mechanical instruction. 


U. A. L. Scholarship winners announced 
by the Boeing School of Aero- 
nautics are Robert R. Dansfield, Frank 
M. Crosby, William B. Palmer, and 
Harry W. Brown. Enrollment for win- 
ners starts Sept. 26, 1938, and the win- 
ner who shows the best aptitude in fly- 
ing and ground work upon completion 
of the first quarter will be selected to 
complete the Airline Pilot flying in- 
struction of 285 hours valued at $1,600. 
Each of the four awards consists of the 
choice of one major course for which 
the candidate was eligible plus the 
Solo Pilot Course which includes 20 
hours of dual and solo flight instruc- 


Gliding 

( Continued from page 31) 


the curve (B) is not as highly placed 
as it should be. However, even though 
the glide angles employed may not 
differ materially, the corresponding 
values of Cl will be different, and for 
this reason the glide or air speed “V g ” 
is much less with flaps down. See 
Fig. 4. 

The Gliding (or Air) Speed "V," 

An important aspect of the landing 
problem is that of the gliding or air 
speed, for it is the excess of kinetic 
energy at the time of leveling off that 
primarily governs the length Sj of the 
float. Only a cursary glance at Fig. 4 
clearly indicates the advantage in 
using wing flaps for the purpose of 
lowering the air speed, and hence the 
kinetic energy, of the ship at the termi- 
nation of the glide. Gliding with flaps 
and landing gear down and with 0 at 
its minimum value provides an air 
speed about 24 per cent less than that 
which obtains with the flaps neutral 
and the gear up. But since the kinetic 
energy is proportional to the square of 
the flight speed, this means a differ- 
ence of over 40 per cent in kinetic 
energy of glide. 

From the force diagram of Fig. I, 
we find that L=W cos 9 for steady 
flight, and since L=JX ClSV. 2, the 
air speed along the flight path will be 
given by: 

V.= (2W/S)i (cos 0A C t )i (2) 
where W/S is the wing loading in 
pounds per square foot of wing area, 
and X is the mass density of the air. 
In so far as landing operations are 
concerned, the mass density will have 
a magnitude proper to the altitude at 
which an airport is located. The curve 
of Fig. 4 is based on this relation, with 
values of Cl and 0 taken from flight 
tests, it being observed that Cl and 0 
are functionally related as shown in 
formula 1. 

Increased wing loading will shift the 
curve higher on the diagram, while 
decreases due to reduction in fuel or 
passenger loads will locate the curve 
lower down on the diagram: but in 
neither case materially affect its shape. 
Gliding speeds at low altitudes will be 
less than those at higher altitudes. For 
example, with everything else the 
same, the gliding speed at 10,000 ft. 
altitude will be 16 per cent greater 
than at sea level. In any case the 
gliding speed “V g " should be sufficiently 
in excess of the stalling speed, say IS 
to 20 per cent, to allow for the level- 


ing off operation which occurs at 
about the stall angle. 

It is well to note the rather rapid 
decrease in the air speed for changes 
in the life coefficient for values of Cl 
under about 0.8. Glides at high angles 
oi attack, with flaps down, will possess 
values of “V g ” considerably under 
those at low angles with flaps in 
neutral. 

The variation of the sinking speed 
“Vi,” with coefficient Cl is represented 
by the curves of Fig. S. The effect of 
flaps and landing gear on the relative 
placement of the two curves is similar 
to that observed in Fig. 3. With wing 
flaps down the minimum sinking 
speeds are not materially different, but 
like values occur at widely separated 
angles of attack. For angles of attack 
below Cl= 1, the down-flaps position 
may bring about sinking speeds in 
excess of those with the wing-flaps 
neutral. Under such circumstances 
the shock-absorbing gear would be 
subjected to a severe treatment if the 
pilot found it difficult to flatten out his 
glide into the customary float; the 
landing would be rough. For higher 
angles of attack the situation is re- 
versed, and flaps make possible not 
only low air speeds, but also low sink- 
ing speeds. Any likelihood of “squash" 
landings make low sinking speeds 
desirable, but it is quite possible to 
create such a landing by gliding in at 
an angle of attack too close to the stall. 
It is instructive to note that for both 
flap positions, the angle of attack can 
be varied through quite a range with- 
out greatly changing the magnitude of 
sinking speed. 

The "Air Hun" Distance "Si" 

The magnitude of the horizontal 
component “S*" of the free glide path 
roughly depends on the boundary 
obstruction height "h” and the glide 
angle 0, as related in the formula : 
S,=h/tan 0=h Cl/C» (3) 
The curves of Fig. 6 have been drawn 
up with the assistance of the above 
relation, and show how the air run 
“Si" varies with Cl for flaps and 
landing gear up and down. For both 
conditions there is one angle of attack 
at which the air run has its greatest 
value, being greater in the former than 
in the latter case. For normal glide 
altitudes with angles of attack some- 
what under the stall angle, the air run 
with flaps down will be at least 30 per 
cent less than with flaps neutral. It is 
instructive to observe the rather flat 
shape possessed by curve (B), show- 
ing that the angle of attack can be 
varied through a considerable range 
without materially affecting the mag- 
nitude of the air run. 


G-100 Wright Cyclones 

( Continued from page 33) 


matic valve gear lubrication featured 
in Wright engines. An oval nose 
drain provides improved scavenging. 

The cast aluminum alloy mounting 
section, with strengthening mounting 
lugs for the more powerful engine, 
forms the front wall of the super- 
charger diffuser, and carries the 
tangential parts for the induction pipes 
leading to the cylinders. 

The supercharger section, also of 
cast aluminum alloy, carries the vaned 
supercharger rear diffuser plate, the 
carburetor, the mounting pads for 
tachometer and fuel pump, right and 
left hand gun synchronizers, and the 
Cuno oil filter. It forms the housing 
for the accessory drive gears, the 
bearings of which are carried in an 
improved design of the cast magne- 
sium accessory section. Raised 
starter and generator mounting pads 
both contain spherical oil seals at the 
drive outlets. Provision can be made 
for either a 3-jaw or a 12-jaw 
starter. A spur gear accessory drive 
is standard. 

The dual ignition system consists 
of two Scintilla magnetos operating 
two independent sets of spark plugs. 
These magnetos are provided with 
blast tube inlets allowing improved 
direct cooling of the interior of the 
housings. The entire ignition system 
is shielded to prevent radio inter- 

The conventional crankshaft, con- 
structed of two chrome-nickel steel 
forgings with one bronze and one 
steel counterweight, incorporates in 
the steel weight the Wright Dynamic 
Damper, which eliminates torsional 
vibration. 

Other features of the G-100 Cy- 
clone are :-nitrided Cylinder barrels, 
which are three times as hard as 
ordinary heat treated barrels; im- 
proved drives for the constant speed 
propeller governor, and for the 
vacuum pumps which are used on 
modern aircraft to operate retract- 
able landing gear, the Sperry Gyro- 
pilot, and navigational instruments; 
and further development of the 11- 
inch supercharger impeller. 

In addition to powering the new 
fleet of K.L.M. Douglas transports, 
the G-100 Cyclones will equip the 
new four-engined Boeing landplanes 
now being built at Seattle for Trans- 
continental & Western Air and Pan 
American Airways System. 



Trans-Canada Rubs the Lamp 

( Continued from page 23) 


ism for the Trans-Canada officials to 
put through such a Yankee-flavoured 
program and let us not forget it. 

Our wonder tale is only half told, 
too. Put yourself in the place of one 
of our countrymen-tcchnical advisers 
or their Canadian co-workers. Re- 
member that for years you have been 
spending about half your energies 
fighting day to day technical problems 
and using up tjae other half worrying 
what the government or some com- 
peting airline or your own financial 
backers are going to spring on you 
next. Here was a chance to be whole- 
heartedly concerned with nothing but 
organizing as perfect an air line as is 
humanly possible. The Act in its pro- 
vision of a "preliminary period" had 
even removed that great curse of all 
air line history — the pressure for spec- 
tacular speed, not of flight but of air- 
line building. The feeling must be 
that some genii has presented you with 
a magic lamp. Rub on it and get your 
air line, but choose wisely. 

The Airway 

Ten years of preliminary airport 
building along the route has of course 
proved a god-send. Not all 92 of the 
originally projected fields were made 
perfect, but there arc more than 
enough to give the route plentiful in- 
termediate emergency fields between 
any of the eleven cities designated as 
stops on the Vancouver-Moncton lay- 
out. (Save perhaps where (he pro- 
jected route cuts across the top of our 
own state of Maine). And most of 
the cities along the route already have 
fields ample for modern equipment 
By good fortune and the comparative 
openness of the Canadian landscape 
most of the city airports have also 
been located in regions where building 
obstructions arc few and where zoning 
regulations against obstruction-build- 
ing have already been passed or arc 
practical in the near future. Some 
cities, Montreal is an example, are in 
process of extending runways, increas- 
ing area, improving boundary and 
floodlights, etc. Toronto is going 
ahead to develop (wo terminals, one 
immediately in town, another in the 
suburbs where lack of obstacles will 
make approaches more practical in 
indifferent weather. 

The terrain along the airway itself 
is — contrary to popular American con- 


ceptions — probably superior to any 
trans-continenl.al route in the States. 
There is hardly a hill over 2,000 ft. 
east of Saskatchewan. The Rockies 
west of Lethbridge arc narrower and 
— at the point of crossing — as low or 
lower than on at least three of the 
four American transcon^nentals. 
There is not a scheduled stop on the 
route over 4,000 ft. in elevation. Snow 
will of course be a long-winter prob- 
lem, but a careful study has been made 
of Northwest Airlines roller technique 
and general feeling is it will prove 
more than adequate. 

As for radio beams and lights, the 
Ministry of Transport seems to have 
uppermost in mind that the Trans- 
Canada route is for all intents and 
purposes an inseparable part of a 
North American airway network. 
There are already three air line links 
between the U. S. and the new Can- 
adian system — at Montreal, at Winni- 
peg and at Vancouver. More are in 
prospect. American transports cross 
Ontario between Buffalo and Detroit. 
Fulfillment of Trans-Canadian plans 
calls for crossing Maine. Links be- 
tween the U. S. and Alaska across 
Canada are under discussion. As a 
result Canada is equipping its airlines 
so that American pilots will feel as 
at-home north of the border as south 
of it. Radio beacons are to go in at 
approximate 100 mile intervals along 
the whole coast-to-coast route. About 
half are already in place. Built by 
the Radio Receptor Company of New 
York they will be similar to the latest 
installations being installed by our 
B. A. C. Each station will have four 
steel towers 145 ft. high. Each trans- 
mitter will have optional 150 or 400 
watts output. Each will be fitted for 
simultaneous voice and range trans- 
mission. Specifications in Canada for 
light beacons have been identical 
with American practice for almost a 

Flying Equipment 

Trans-Canada’s selection of Lock- 
heed transports rather than larger 
equipment follows logically from an 
analysis of the route’s traffic potenti- 
alities. Good mail loads are certain 
almost from the start. As we have 
pointed out, there is already a sub- 
stantial start for a Canadian air mail 
habit built around use of American 


routes. Express is also hopeful — last 
year Canada’s commercial planes car- 
ried more than 30,000,000 pounds of 
freight. While most of this was, of 
course, in regions where no rail facili- 
ties existed, there arc good indications 
that substantial shipments will turn up 
for Trans-Canadian forwarding. Pas- 
senger volumes are more problemati- 
cal. But more passengers are certain 
to buy tickets between the large East- 
ern cities than will go for the full 
trans-continental trip. The summa- 
tion of all these factors spells ships 
with ample cargo space and capacity 
rather than big passenger quotas. 
Much as Northwest airlines solves 
a similar passenger traffic spread, 
smaller planes will lend themselves to 
increases of frequency along sections 
of the route where traffic warrants. 

In any case by last December 
Trans-Canada had received three new 
Electras from Lockheed, taken over 
two more from Canadian Airways 
and had also purchased a Stcarman 
mail-plane stand-by from the latter 
company. Last month two Lockheed 
14’s were due from the factory, two 
more were in immediate prospect, a 
total of ten 14's were scheduled for 
delivery this season. 

Do you remember the compass- 
tachometer-air speed and two ther- 
mometer instrument boards of the 
planes we started our air lines with? 
Trans-Canada's I4’s will have every 
facility yet devised by man in them 
to make transport flying more efficient, 
reliable and safe. There will be a 
square yard of Pioneer, Kollsman and 
Sperry instruments on the panels. 
There will be Bendix radios and loop 
antennas. There will be giro-pilots. 
The big Pratt and Whitney Hornets 
will swing constant speed props. Flaps 
and flares and full de-icers. Every 
last-word airline sinew, right down to 
the latest model B-G spark plugs. 

Maintenance and operations are like- 
wise to start equipped to the teeth 
with the end-products of twenty years 
of transport refinement. Most cities 
selected for stops were already 
equipped with satisfactory hangars. 
Winnipeg, which will be the System 
Overhaul Base, and the town of Leth- 
bridge required new buildings. Ac- 
companying illustrations show the 
architects elevation and Oliver West's 
shop layout plan for the Winnipeg 
project. Both buildings are by the 
Austin Company (of Canada). Both 
are designed to permit future expan- 
sion at a minimum of cost. Ground 
radio will be of the new Western 
Electric 10-channcl type 14c, furnished 
through Northern Electric. 

(Turn to page 6S ) 



Satisfy yourself that the new Reliant gets 
off easily and quickly under the most difficult 
conditions . . . Take-off in a stiff cross wind 
. . . Take-off with flaps down . . . Take-off 
with hands removed from the controls . . . 
Take-off in hot, still air. 

Check the Reliant in flight. Compare its 
smooth ride on a rough day with any other 
plane of its type. Find out that it is stable 
under all conditions. Compare the comfort 
of its seats; its quietness; its ventilation; its 
vision; the quality and tailored styling of its 
upholstery; the accessibility of the instruments 
and controls and its large baggage capacity. 

See how the Reliant simplifies landings 
. . . How it makes landings safer . . . Get 
the tremendous feeling of safety and con- 


fidence that conies with the knowledge that 
you can stop with a landing roll of only 250 
feet . . . Prove that you can land safely in a 
hard cross wind . . . That the new Reliant's 
big shock absorbers will smooth out drop 
landings . . . That you can clear obstruc- 
tions by a wide margin and land comfortably 
within the limits of small airports . . . That 
you can point the nose down sharply to 
lose altitude without picking up great for- 
ward speed . . . That there are no ground 
looping tendencies . . . That powerful 
hydraulic brakes can be used both severely and 
safely. 

On the basis that we believe the new 
Reliant is superior in these fundamental char- 
acteristics, we make our bid for your 
patronage. 


Write for your free copy of Stinson Plane Talk, an 8 
page pictorial presentation of the New Stinson Reliant. 






DEPENDABILITY 
IS PARAMOUNT 

Aircraft Corp. 




AMERICAN AIRLINES received recently 
Aviation Magazine's Maintenance Award. 

Well merited is this recognition of a sys- 
tem which has developed a rigid routine 
of daily inspection, reports and records 
for all operating equipment. When it is 
realized that this fleet consists of 48 
ships, flying 50,000 miles daily, on routes 
extending from Boston to Los Angeles, 
the monumental task of maintenance is 
apparent. In this well organized safety schedule, 
engine conditioning is of the foremost importance. 

ACHESON COLLOIDS CORPORATION 


And it is here that "dag" colloidal graph- 
ite plays its part. During set-up and 
assembly, this supplementary lubricant is 
applied to all friction parts where its in- 
herent ability to lubricate, while, at the 
same time, withstanding high temperatures 
and heavy pressures, gives added protec- 
tion against wear. The Acheson Colloids 
Corporation is happy to contribute to the 
maintenance of equipment which is build- 
envious record of safety for its passengers 
sws. Send for detailed technical information. 

PORT HURON, MICHIGAN 







T r ans-Canada 


air transport industry has some vivid 
nightmarish memory of starting up 

even some new much-ballyhooed flight 
schedule — brass hats, everyone tense, 
newspaper guys in everyone’s hair, 
dispatchers straining every considera- 
tion to get things off on time — to make 
a good impression. Trans-Canada 
doesn't do tilings that way. Typical 
is the following account, from the 
Canadian National Mai/asuii'. of the 
start of the experimental mail service. 

"Bad weather held up the flights 
for several days. On March 6. one 
of the planes landed at Stevenson 
Tield, Winnipeg, seven hours and 15 
minutes out of Vancouver. 

"Of course the weather was ideal 
or the pilots would not have flown 
the route." Mr, Colyer said in answer 
to a newspaperman’s question. "They 
are new pilots on a new job and this 
is just part of the training. We will 
take no unnecessary chances. The 
time was not unusually fast, about 

of development.” 

The Future 


Air Commerce Bureau Fairchild 24's 

Aeromarine Dependable Instruments were selected for the 
twenty-three Fairchild 24‘s recently purchased by the Bureau 
of Air Commerce, the largest order placed by the Bureau 
with a single manufacturer. 

Designed for field use by Bureau inspectors these ships will 
fly under rigorous service conditions imposed by varying 
climates and altitudes from below sea level to 10,000 feet. 
Like the Fairchild 24’s, the Aeromarine instruments — com- 
passes, air speed and rate of climb indicators, oil tempera- 
ture and oil pressure gauges — meet the exacting require- 
ments of the Bureau of Air Commerce. 


Write for descriptive and installation data. 



DEPENDABILITY 

AEROMARINE iwnui 


There's plenty left to be done of 
course. It will be a year any way 
before all the fields will have taken on 
their finished dimensions and aspects. 
There is still much to do on lighting 
and radio-beaming of the eastern half 

to be worked out with the U. S. 
Government over permission to cross 

links. There will be schedules to he 
drawn up and adjusted as traffic 
shows its characteristics. 

Matters of air line regulations, in- 
spection and rates are still "considera- 
tions still in hand." But with the gov- 
ernment so closely associated with 
every phase of the new Company, 
there are no difficulties to be forseen 
on that score. 

The advisers are still at work on 
operations and maintenance manuals. 
The Canadian National offices have 
taken over such problems as account- 
ing. advertising, publicity, legal, medi- 
cal. purchasing and financial problems. 
Later the rail company's ticket of- 
fices will be sales points for Trans- 
Canadian passage, though possibly 
there will also be some separate traffic 
offices set up. And, oh yes, there will 
be hostesses to he selected, trained and 
married off. This is an All-Canada 
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Largest airplane ever built for service on any of the world’s airways is 
the new 74-passenger Boeing Model 314 flying boat. This luxury liner 
of the air is designed to span either the Atlantic or the Pacific with 
mail, cargo, and a sizable list of passengers aboard. ' The first of the 
new 41-ton Boeings has now reached the testing stage, preliminary to 
introduction on the world-acclaimed Pan American Airways System. 
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K :al PROOF of (he toughness and stam- 
ina of Roebling Aircraft Cord can be 
found in the maintenance department rec- 
ords of the nation's air lines. Here, the 
choice of a control cord is an important 
factor in keeping down replacement delays 
... in providing utmost passenger safety. 
Thus, it is especially significant that on the 


majority of the country's transport plan 
controls are rigged with Roebling. 

jgbiioE Cable; Welding \V 
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KEEPING PACE WITH AN INDUSTRY WHOSE WATCHWORD IS PROGRESS 



for SPERRY GYRO INSTRUMENTS 


Sperry instrument ii* careful- 
ly re-checked throughout — 
both an a unit and for each 
of its freely moving parts. A 






carefully balanced on knife- 




«emhly in gimbal ring. 


yKmnjz axe 3 \uwce\MMe t&M or 

BALANCE 


of Sperry instruments. Without that confidence 
instrument flight would be impossible. Sperry 
Gyroscope Company, Inc., Brooklyn, New York. 


ill* 


,ach Sperry instrument undergoes a long se- 
es of tests for perfect balance. The methods 
sed have no superior for accuracy and 
smpleteness. In balancing, as in all other 
hases of instrument manufacture, Sperry has 
jared no effort of exact workmanship that 
ladings may be dependable and that pilots may 
a\e absolute confidence in the indications 


EXACTNESS IN EVERY PROCESS OF MANUFACTURE 
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The controls of the great majority of American planes going into service 
are equipped with Formica control pulleys. These pulleys may be had 
with the best types of anti-friction bearings and are very carefully, accur- 
ately and thoroughly tested to meet the Army and Navy specifications. 



Lightness, low thermal expansion and ability to maintain their original di- 
mensions under diverse conditions are valuable qualities of these pulleys. 
Let us quote on your requirements. 

The Formica Insulation Co., 4628 Spring Grove Ave., Cinn., O. 



(W/o LESS "LOAD" 
ON THE PILOT 

. . . icufA. Louis Schwilzer, Sr. 


WACO 'N' SIMPLIFIES TAKE-OFF AND LANDING 


"Hying safely has always been entirely 
too dependent upon the skill of the pilot. 
But now — the Waco 'N' assumes 90 per 
cent of the responsibility!" says Louis 
Schwilzer, who for fourteen years has done 
the majority of his business traveling in his 
own airplanes. 

• The Waco \ is the world's safest sedan-tvpe 
airplane — the first to provide comfortable, high- 
speed air travel — with the added safety of tri- 
cycle landing gear and automobile visibility. 


It cruises at ISO, then lands quickly from 
any' altitude without u lot of time-wasting ma- 
neuvers — and without the customary critical re- 
gard for speed, wind-direction or field size. Its 

at any time during landing or take-off — with 
no danger of nose-over. And regardless of cross- 
wind or uneven braking, ground-looping is 

impossible! 

The *N’ accomodates four persons and six 
ordinary' Gladstone bags. All Waco four and 
five place cabins arc available on terms, through 
your local dealer. 


THE WACO 


I R C R A F T 
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Western Electric H ~ 


TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 


^Uiellew. KOLLSMAN 


PneciAiatt /lid 

ta Onipectiou, 
Routine 


\)(7hen the pilot reports that the trip was rough — 
or that he ran through a bad storm — or that his 
ship was thrown around a lot — do the mainten- 
ance men have to guess what wires were stretched 
or what fittings were loosened? 

Not when the new Kollsman Accelerometer is 
part of the equipment. For this instrument records 
precisely, in g units, the exact maximum stress on 
the plane in its flight. The supervisor knows the 
exact amount of load applied — and knows, from 
previously determined standards, how to adjust 
the inspection routine. 


ACCELEROMETER 



The new Kollsman Accelerometer thus contributes 
an invaluable factor of safety in directing attention 
to needed checks and adjustments — and quickly 
repays its cost by cumulative time-saving in overhaul. 


KOLLSMAN 

PRECISION AIRCRAFT INSTRUMENTS 


Thoroughly rugged, the new 
model Kollsman Accelerometer 
is a true service instrument. New 
in structure, and vastly improved 

require locking for transportation. 


> the transport 
' 'a the 




In addition 
type instrur 

photograph (which has a 
recording hand), five other types 
of Kollsman Accelerometers 
are made especially for test 
purposes — some with both 

recording hands. 

Full specifications and more 
detailed information will be 
gladly supplied on request. 


KOLLSMAN INSTRUMENT COMPANY 

INCORPORATED 

8008 FORTY-FIFTH AVE., ELMHURST, N.Y. 





GETS THIRD DEGREE 



•'This machine SO bj««cabte»^^^jto 

m 

“„J* h of course 

I I ^s-weknowitwfflsve 

;.. | | ,afe! dependable service. 


Bob Goodwin. 

I Macwhyte Ub- 

| oratory inspec^ 


• Days and weeks of laboratory experimenting, and 
countless hours of testing were necessary before 
Macwhyte engineers perfected “Hi-Fntigue" Air- 
craft Cable. 

CABLE GIVEN TOUGH TESTS 

This machine, as well as others in our laboratory, 
played an important part in making Macwhyte "Hi- 
Fatigue," a cable with the highest possible fatigue 
resisting properties. It was purposely built to be 
tough on cable! By the time “Hi-Fatigue" passes 
this, and other tests, it certainly deserves the official 
OK we give it. 

Leading aircraft manufacturers and airlines, too, 
have given Macwhyte Aircraft Cable their “OK." 
At a recent National Aircraft Show 3 out of 4 planes 
were equipped with Macwhyte Cables and Tie 
Rods — a fitting tribute to the quality and workman- 
ship of Macwhyte methods of manufacture. 


MAC WHVTE AIRCRAFT CABLES 



Mocwhyte HbFotigue Aircraft Coble isavaibble in both EREiormeJ 


MACWHYTE TIE RODS 

Macwhyte Tic Rods like Macwhyte Aircraft ■ squirt 
Cables, conform to all A-N specifications. • Rounj 


MACWHYTE COMPANY 


MACWHYTE/Zv^Zg^te 

77 AIRCRAFT CABLES 






The muscle-bound wrestler has plenty of strength, but he 
can’t use it — and that’s the story with many aileron control 
systems. With plain bearings, you need only a dry one here and 
there, and one or two out of line — to make flying bard work! 

Fafnir Ball Bearings throughout the aileron system remove these 
points of friction. You can almost "feel" the air-stream over the 

the slightest touch. 

When you purchase an airplane, be sure the control system is 
Fafnir-cquipped — on push-pull rods, bell cranks, pulleys and hinges. 
These Fafnirs make flying easier. The Fafnir Bearing Company, 
Aircraft Division, New Britain, Conn. 


"The Aircraft Bearing Specialists” 


FAFNIR BALL BEARINGS 
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Going Places In 1938? 
Then Let This FREE 
Book Help You 


Newcomer or old timer — you will find practical, tested ideas 
in the pages of this book, specially compiled by the editors 
of AVIATION to meet the needs of Students, Pilots, 





Forward March In Your Flying Career — with 
AVIATION and this 128 page, practical book 



MAIL THIS 



COUPON AT ONCE 


Aviation. 330 W. -12nd St.. Now York. N. Y. 





SUMMERILL TUBING COMPANY 

BRIDGEPORT, MONTGOMERY CO., PENNSYLVANIA 




STANDARD SIZE AIRCRAFT STOCKS ARE AVAILABLE FOR PROMPT DELIVERY 







BENDIX-SCINTILLA 

Aircraft Magnetos 
have flown 
300,000,000 miles 
with America's airlines 

One thing about Bendix- Scintilla 
Aircraft Magnetos —they have 
"flight experience." Actually, these 
unexcelled magnetos have flown 
more than 300,000,000 miles with 
America's airlines. This means surely 
that they have had "what it takes." 

In military and private service their 
record is equally distinguished. 



Fundamental principles of 
Airplane Design 

Airplane Engines 
Aerodynamics 
New Third Edition 

The Airplane and its Engine 




PIONEER SALUTES 


and aids its progress 

Pioneer is proud of its 
part in flight security, to which 
the five Pioneer Instruments pic- 
tured have measurably contributed. 

PIONEER INSTRUMENT COMPANY, Inc. 

I Subsidiary of BfnAx Aulallon Corporation) 

754 LEXINCTON AVENUE ■ BROOKLYN, NEW YORK 










INTERAVIA A.B.C. 

A complete register of the 
Aeronautic, Aviation and Allied Industries 
of the world 

NOW AVAILABLE 



Prion S7.30 


McGRAW-HILL PUBLISHING CO. 

Catalog and Directory Division 

330 W. 42 St., New York, N. Y. 


The new 1937/1938 edition has 
been completely revised and re- 
built from cover to cover. 

The typographical arrangement, the 
sectionalizing, the thumb indexing 
have all been greatly improved. 
The scope of the book has been very 
materially increased — much valu- 
able data has been added. 

In INTERAVIA A.B.C. 

You now have a complete register of 
the world’s aeronautic, aviation and 
allied industries in five languages, 
covering 129 countries and 30,000 
listings — 1133 pages, 93 aeronautical 
maps. 6-yi" x 9'/i" cloth bound and 
thumb indexed. 

This new edition will give you all the 
data you need to contact any branch 
of this great industry in any part 
of the world. It will answer your 
every question on your prospects 
both here and abroad. 

The supply of these valuable books 
is limited. Better send in your order 
at once for as many copies as you 
need and put INTERAVIA A.B.C. 
to work for you at once. 

WHY NOT ORDER NOW? 




Do you know 
that . . . 


each month our subscrip- 
tion department receives 
more than 150 requests 
for “back” issues of 
AVIATION? 


If we printed extra copies 
of our monthly issues, we 
would be glad to comply 
with these requests, but 
unfortunately we have no 
way of knowing in advance 
just how many of our news- 
stand readers will “miss” 


But We Do Know — that 
each of these requests indi- 
cates a reader has “missed” 
just the issue he could make 
valued use of. 


Insure your receiving 
AVIATION regularly by 
filling in the coupon below, 
today . . . 




GORDON 

Since the beginning of the aviation industry, 
Wyman-Gordon laboratory controlled forgings 
have been the standard for aircraft. 


.... Model G . . . Designed with a thor- 
oughly experienced determination to provide the 
private owner or commercial operator with an 
eellent performer at a reasonable prif- "* 



DART MANUFACTURING CORPORATION 

PORT COLUMBUS COLU MBUS.OHIO 


OZUS FASTENERS 


SIMPLICITY --SPEED -^-SAFETY 


Emblems - Servite Pins — Watches 

Trophies 

Wristlets 



BERRYLOID 


AIRCRAFT FINISHES 



If there is anything you want— 

or something you don't want that other readers 

Aviation "Classified" 


DIES • JIGS • FIXTURES • SPECIAL MACHINERY 


7/te J. C. ULMER CO. 


1791 E. 38th St., Cleveland, Ohio 


Aumuipa 


AVIATION EQUIPMENT A EXPORT • INC. 

a* Ceavlc iiccti. New roen Citv. U. S. A. Cable Aeddeu: AVICUIPO 







CLASSIFIED ADVERTISING 

10 CENTS A WORD — $2.00 MINIMUM 
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Planes, Engines and Parts For Sale — Products — Services 


New and reconditioned instruments 

Turn nnd Bank* Directional Gyroi 

t j - Sensitivo Altimeters versions 

orcil Used far* eve 0 "' 1 ' 

ns factory. Except for total llmo oC leas 

if Instrument Overhauling — Installation 

For details and prices— See our catalog! 


SNYDER AIRCRAFT CORPORATION 

Municipal Airport Chicago. Illinois 

thodnplicate 'of l brnn.l° r iiosv > Falr”h'n l l 
• CESSNA— 1087 model, powered with 

INSTRUMENT FLYING 
INSTRUCTIONS 

iCepclj Aircraft, Inc. 

STINSON 

Total time 118 hours. Plane nnd enplnc 
In perfect condition. Looks like new. 


Hangar F, Roosevelt Field 
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WRIGHT*' GYPSY 
AMERICAN CIRRUS 

Armonk, N. Y. P 
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WARREN AIRWAYS INC. 

WARREN. OHIO 

PROVEN PARTS AT 
UNPROVEN PRICES 

Vultee V-l A Transport 

AIRPLANES 

Ten Place Planes with Wright 


AIRPLANE PARTS S SUPPLIES. INC. 

Glendsle. Cali!. • Oakland. Calif. 

Manufacturer Type H.P. 


fra. CalaUt 

;;; 
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MOTOR PARTS 
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THE VIMALERT COMPANY, LTD. 




WHERE TO BUY 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 
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Schools 

Flight, Flying and 
Navigation 
Instruction 


Books 


AVIATION SCHOOLS 


AVIATION SCHOOLS 



AVIATION 


LUSCDMBE SCHOOL 
AERONAUTICS 

WEST TRENTON, N. J. 

• 

Specialised Training 

Metal Airplane 
Engineering and 
Construction 
Get Your Start by Writing 

NOW 

For Details, Given in Our 

FREE FOLDER 

'‘Opportunity in Aviation" 


DANIEI. CUCGENHEIM SCHOOL 
OF AERONAUTICS 

SsSfSr“ 

NEW YORK UNIVERSITY 


Fly at Chicago’s Finest Airport 

( CONSOLIDATED AIR SERVICE^ 




IMICV TO ADVERTISERS 




B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 

WELLINGTON SEARS COMPANY SSmi 

AIRCRAFT RADIO BEACON 
RECEIVER 

FLIGHT INSTRUMENT 
MODEL B-3 

SEALED AND GUARANTEED FOR ONE YEAR 

FABRICATORS OF SHEET METAL 
AND TUBULAR PARTS FOR AIRCRAFT 

welruT KILOCYCLES *Vt" 

4 lb. 3 .. BEACON SISNALS IV." 

WEATHER REPORTS s £„ 

RADIO FREQUENCY LABORATORIES, INC. 

BOONTON, N. J. 

B. H. A 1 R C R A F T COMPANY 

LONG ISLAND CUT, N. Y. 


BREWSTER AERONAUTICAL CORPORATE 

Designers and Manufacturers of Aircraft Parts 

LONG ISLAND CITY NEW YORK 


Contractors to Canadian Car and Foundry Co., Ltd. 


5UP Vo l*Ol N E 









New Consolidated Patrol Bombers Equipped 
with Goodrich DE-ICERS . . . Goodrich Tires 
and Brakes for Beaching Gear . . . 
and Other Goodrich Products 


3r. 


Goodricli(7m^^ Silvertowns 


THE SAFEST AIRPLANE TIRE EVER BUILT 


GOODRICH SERVES THE NAW 
AGAIN WITH CONSOLIDATED 



PRECISION-BUILT ARMY AND NAVY AIRCRAFT 





UNITED AIR LINES 

and its predecessors have selected Eclipse accessory 
equipment as standard on their ships. 

Again in 1938 the UNITED MAINLINERS carry 
on what has become tradition. Eclipse is proud and 
thankful for this renewed expression of confidence. 

ECLIPSE AVIATION CORPORATION 

( Subsidiary of Bendix Aviation Corporation ) 

EAST ORANGE, NEW JERSEY 


YEAR AFTER YEAR, SINCE ITS INCEPTION, 


